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SUMMARY

The land resources of approximately 290 000 ha were mapped and described
in the Mackay area. All existing cane lands of the six sugar mills -

Farleigh, Racecourse, Pleystowe, Marian, Cattle Creek and North Eton -

were included as well as likely areas for expansion of cane growing.

The resources of the area are discussed in terms of climate, geology,
topography, hydrology, vegetation, soils and land degradation.

During this study 53 soil profile classes and 19 variants have been
identified and mapped together with six miscellaneous mapping units.
Each soil profile class is described in detail.

Sixty one representative profiles from 53 soil profile classes and
some of the more important soil profile class variants were sampled
and analysed. Complete morphological and analytical data for these
profiles are presented. Soil chemical and physical characteristics
are discussed in detail.

Land degradation, in particular salinity and sodicity and soil
erosion are discussed. To date the total area affected by salinity and
sodicity is estimated at 400 ha and is increasing. Three broad
categories were recognised - intrusion by sea water, shallow water tables
and seepages associated with uplands, relict sodic areas.

Although current soil erosion is difficult to assess in cane lands
it has been estimated that there are 1 740 ha suffering severe,
accelerated erosion, 23 600 ha with observable though not severe
symptoms of erosion and 34 100 ha of erodible lands showing little
evidence of erosion but probably suffering minor nil erosion.

The complete data set for each unique map area is presented on
microfiche and a soils map at a scale of 1:100 000 accompanies the
report.
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1. INTRODUCTION

The Mackay Sugar Cane Land Suitability Study began in 1979 in response
to land use concerns affecting the sugar industry. The major concerns
were the loss of both existing and potential cane land to alternative
uses such as urban and industrial development and through soil
erosion. Other considerations included expansion of cane growing onto
marginal or unsuitable lands, the location of the lands assigned to
each mill and the total cane growing potential of the district.

The steering committee for the study investigating urban expansion
effects on sugar cane land around Mackay (Uliman and Nolan 1978)
recommended that ‘the Department of Primary Industries, in consultation
with the Bureau of Sugar Experiment Stations (BSES) and other industry
organisations, should examine the need for a Mackay district land
capability investigation to define the extent and relative suitability
for cane growing of potentially available land’.

Subsequent discussions with sugar industry groups established a
need for information covering all the land assigned to and potentially
available to the eight mills which comprise the Central District.
Consequently, the boundaries for this study were defined to cover
Farleigh, Racecourse, Pleystowe, Marian, Cattle Creek and North Eton
mill areas. Plane Creek and Proserpine mill areas will be covered by
separate studies.

The study area extends from Elaroo in the north to Alligator Creek
in the south and between the Clark and Connors Ranges and the
coastline. Total area is approximately 290 000 ha.

The approach adopted for the study was to compile a land resource
inventory and then assess the suitability of these land resources for
growing sugar cane. The study results are presented in two parts.
This report, Part One, documents the Land Resource Inventory. Part Two
describes the land suitability for growing sugar cane.
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2. THE MACKAY STUDY AREA

2.1 Location

The study area is located on Queensland’s central coast (Figure 1). It
includes all existing cane land for the six sugar mills: Farleigh,
Racecourse, Pleystowe, Marian, Cattle Creek and North Eton, as well as
likely areas for expansion of cane growing.

The coastline forms the eastern boundary from Alligator Creek in
the south to Rosella Creek just north of the Stewart Peninsula. From
Rosella Creek the boundary approximates the St Helens - Lacy Parish
boundary west to the Clark Ranges. The western boundary follows the
Clark and Connors Rangessouth to Alligator Creek.

This delimits 290 000 ha of which 107 000 ha are mountainous and
approximately 17 000 ha are mangroves and saltmarsh.

The distance from Alligator Creek to Elaroo in the north is 85 km
and from Mackay to Netherdale in the west is. 75 km.

2.2 Land use

The dominant land use is growing sugar cane. Over the ten year period
1973-82, the Mackay district (including Plane Creek mill) averaged
73.8 t cane/hawith a commercial cane sugar content (ccs) of 14.5%
giving 10.7 t 94 net titre (nt) sugar/ha.

The six mills account for approximately 20% of Queensland’s raw
sugar production. In 1982 Farleigh mill produced 136 240 t 94 nt sugar,
Racecourse122 361 t, Pleystowe 122 637 t, Marian 109 019 t, Cattle
Creek 52 271 t and North Eton 74 939 t. In June 1982 there were
approximately 76 270 ha of land assigned to 1 194 farmers growing sugar
cane.

The crop is predominantly rain grown but the number of farmers
with irrigation is increasing. The cane crop grown in the Brightley -

Eton areas has suffered from occasional severe droughts. In order to
stabilise sugar production from these areas, the Eton Irrigation
Scheme was commenced in 1974. The scheme is designed to harvest water
from the Pioneer River at Mirani, store it in the Kinchant Dam and
deliver it via open channels and pipes to approximately 200 holdings
from Brightley to Sunnyside. When complete, the dam will store
62 800 Ml which is sufficient to irrigate 11 000 ha.
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Beef cattle grazing is the secondmajor rural industry. Grazing
occurs on land not suited for sugar cane and on those areas which will
accommodatefuture sugar industry expansion. Many of the beef cattle
are owned by cane farmers and are run as a sideline. Breeding and
fattening is the most common enterprise, followed by breeding and store
production with only minor buying and fattening (Beasley 1979). Much
of the best pasture land is als suitable for sugar cane so that land
development for sugar is at the expense of the beef industry.

Six dairy farms operate in the study area, at Wundaru, two near
Mt Charlton, near Finch Hatton, at Sunriyside and near Homebush.

There has been some interest shown in grain sorghum and soybean
production, particularly in the drier parts of the district. Small
areas of these crops may be planted in the future, particularly when
cane prices are low.

There is very little small cropping undertaken in the district.
Small areas of pineapples, melons and tomatoes are grown at Bucasia,
Blacks Beach and Kuttabul.

Urban and rural-urban development has become an important competitor
for land. Agricultural land adjacent to Mackay has been used to
accommodate urban requirements. The major growth centres include
Shoal Point - Bucasia — Eimeo; Andergrove - Beaconsfield; Mt Pleasant
- Glenella — Farleigh; Ooralea — Paget and Walkerston. Ullman and
Nolan (1978) estimate urban and industrial land requirements to the
year 2000 will be 1 192 to 1 766 ha of which 390 to 1 000 ha will be
arable land.

There is an increasing demand for rural—urban and hobby farm
developments. To date, developments have occurred at Eimeo, Habana,
Seaforth, Yakapari, Mulei, Marian-Hampden Road, Walkerston-Peak Downs
Highway and Homebush.

There is little vacant Crown land remaining in the study area. An
Occupation Licence west of Seaforth was subdivided into 24 to 40 ha
blocks to meet the land requirements of the last sugar industry
expansion. There are several National Parks in or adjacent to the
study area, of which the most popular are Cape Hilisborough on the
coast and Eungella to the west of Netherdale.
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SUMMARY

The land resources of approximately 290 000 ha were mapped and described
in the Mackay area. All existing cane lands of the six sugar mills -

Farleigh, Racecourse, Pleystowe, Marian, Cattle Creek and North Eton -

were included as well as likely areas for expansion of cane growing.

The resources of the area are discussed in terms of climate, geology,
topography, hydrology, vegetation, soils and land degradation.

During this study 53 soil profile classes and 19 variants have been
identified and mapped together with six miscellaneous mapping units.
Each soil profile class is described in detail.

Sixty one representative profiles from 53 soil profile classes and
some of the more important soil profile class variants were sampled
and analysed. Complete morphological and analytical data for these
profiles are presented. Soil chemical and physical characteristics
are discussed in detail.

Land degradation, in particular salinity and sodicity and soil
erosion are discussed. To date the total area affected by salinity and
sodicity is estimated at 400 ha and is increasing. Three broad
categories were recognised - intrusion by sea water, shallow water tables
and seepages associated with uplands, relict sodic areas.

Although current soil erosion is difficult to assess in cane lands
it has been estimated that there are 1 740 ha suffering severe,
accelerated erosion, 23 600 ha with observable though not severe
symptoms of erosion and 34 100 ha of erodible lands showing little
evidence of erosion but probably suffering minor nh erosion.

The complete data set for each unique map area is presented on
microfiche and a soils map at a scale of 1:100 000 accompanies the
report.
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1. INTRODUCTION

The Mackay Sugar Cane Land Suitability Study began in 1979 in response
to land use concerns affecting the sugar industry. The major concerns
were the loss of both existing and potential cane land to alternative
uses such as urban and industrial development and through soil
erosion. Other considerations included expansion of cane growing onto
marginal or unsuitable lands, the location of the lands assigned to
each mill and the total cane growing potential of the district.

The steering committee for the study investigating urban expansion
effects on sugar cane land around Mackay (Ullman and Nolan 1978)
recommended that ‘the Department of Primary Industries, in consultation
with the Bureau of Sugar Experiment Stations (BSES) and other industry
organisations, should examine the need for a Mackay district land
capability investigation to define the extent and relative suitability
for cane growing of potentially available land’.

Subsequent discussions with sugar industry groups established a
need for information covering all the land assigned to and potentially
available to the eight mills which comprise the Central District.
Consequently, the boundaries for this study were defined to cover
Fanleigh, Racecourse, Pleystowe, Manian, Cattle Creek and North Eton
mill areas. Plane Creek and Proserpine mill areas will be covered by
separate studies.

The study area extends from Elaroo in the north to Alligator Creek
in the south and between the Clark and Connors Ranges and the
coastline. Total area is approximately 290 000 ha.

The approach adopted for the study was to compile a land resource

inventory and then assess the suitability of these land resources for
growing sugar cane. The study results are presented in two parts.
This report, Part One, documents the Land Resource Inventory. Part ~io
describes the land suitability for growing sugar cane.
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2. THE MACKAYSTUDY AREA

2.1 Location

The study area is located on Queensland’s central coast (Figure 1). It
includes all existing cane land for the six sugar mills: Farleigh,
Racecourse, Pleystowe, Marian, Cattle Creek and North Eton, as well as
likely areas for expansion of cane growing.

The coastline forms the eastern boundary from Alligator Creek in
the south to Rosella Creek just north of the Stewart Peninsula. From
Rosella Creek the boundary approximates the St Helens - Lacy Parish
boundary west to the Clark Ranges. The western boundary follows the
Clark and Connors Ranges south to Alligator Creek.

This delimits 290 000 ha of which 107 000 ha are mountainous and
approximately 17 000 ha are mangroves and saltmarsh.

The distance from Alligator Creek to Elaroo in the north is 85 km
and from Mackay to Netherdale in the west is 75 km.

2.2 Land use

The dominant land use is growing sugar cane. Over the ten year period
1973—82, the Mackay district (including Plane Creek mill) averaged
73.8 t cane/ha with a commercial cane sugar content (ccs) of 14.5%
giving 10.7 t 94 net titre (nt) sugar/ha.

The six mills account for approximately 20% of Queensland’s raw
sugar production. In 1982 Farleigh mill produced 136 240 t 94 nt sugar,
Racecourse 122 361 t, Pleystowe 122 637 t, Marian 109 019 t, Cattle
Creek 52 271 t and North Eton 74 939 t. In June 1982 there were
approximately 76 270 ha of land assigned to 1 194 farmers growing sugar
cane.

The crop is predominantly rain grown but the number of farmers
with irrigation is increasing. The cane crop grown in the Brightley -

Eton areas has suffered from occasional severe droughts. In order to
stabilise sugar production from these areas, the Eton Irrigation
Scheme was commenced in 1974. The scheme is designed to harvest water
from the Pioneer River at Mirani, store it in the Kinchant Dam and
deliver it via open channels and pipes to approximately 200 holdings
from Brightley to Sunnyside. When complete, the darn will store
62 800 Ml which is sufficient to irrigate 11 000 ha.
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Beef cattle grazing is the second major rural industry. Grazing
occurs on land not suited for sugar cane and on those areas which will
accommodate future sugar industry expansion. Many of the beef cattle
are owned by cane farmers and are run as a sideline. Breeding and
fattening is the most common enterprise, followed by breeding and store
production with only minor buying and fattening (Beasley 1979). Much
of the best pasture land is als suitable for sugar cane so that land
development for sugar is at the expense of the beef industry.

Six dairy farms operate in the study area, at Wundaru, two near
Mt Chaniton, near Finch Hatton, at Sunnyside and near Hornebush.

There has been some interest shown in grain sorghum and soybean
production, particularly in the drier parts of the district. Small
areas of these crops may be planted in the future, particularly when
cane prices are low.

There is very little small cropping undertaken in the district.
Small areas of pineapples, melons and tomatoes are grown at Bucasia,
Blacks Beach and Kuttabul.

Urban and rural—urban development has become an important competitor
for land. Agricultural land adjacent to Mackay has been used to
accommodate urban requirements. The major growth centres include
Shoal Point - Bucasia - Eimeo; Andergrove - Beaconsfield; Mt Pleasant
- Glenella - Farleigh; Ooralea — Paget and Walkerston. Uliman and
Nolan (1978) estimate urban and industrial land requirements to the
year 2000 will be 1 192 to 1 766 ha of which 390 to 1 000 ha will be
arable land.

There is an increasing demand for rural—urban and hobby farm
developments. To date, developments have occurred at Eimeo, Habana,
Seaforth, Yakapani, Mulei, Marian—Hampden Road, Walkerston-Peak Downs
Highway and Homebush.

There is little vacant Crown land remaining in the study area. An
Occupation Licence west of Seaforth was subdivided into 24 to 40 ha
blocks to meet the land requirements of the last sugar industry
expansion. There are several National Parks in or adjacent to the
study area, of which the most popular are Cape Hilisborough on the
coast and Eungella to the west of Netherdale.
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3. METHODOLOGY

3.1 Resource mapping

Land resource mapping was undertaken at a scale of 1:50 000 in order to
compile a resource inventory appropriate for regional planning. The
inventory data are recorded in computer files.

Field work included a reference making phase followed by a mapping
phase. The aim of the reference making phase was to compile tentative
soil profile classes* using data recorded at 560 sites. The sites were
described at different topographic positions along selected traverses
through each geological formation. The site data includes soil profile
descriptions to 1 200 mm as well as topographic and geological
information.

The mapping phase involved describing a further 1 400 sites,
checking boundaries between soils and finally, mapping onto aerial
photographs (approximate scale 1:28 000). The mapping units** are
compound, that is, contain several soil profile classes. Each
occurrence of a mapping unit was named a unique map area or uma (after
Basinski 1978). Each unique map area was given a unique number and
individually described on computer files in terms of soils, topography,
geology and land degradation. The smallest areas delineated were 6 to
10 ha.

The mapping units and their constituent uma’s are named after the
dominant soil profile classes. The dominance of the major soil and the
range of associated soils may vary among the uma’s of each mapping unit.
This degree of complexity is indicated for each uma in the computer
files by a soil variability rating.

The uina’s were compiled onto eight 1:50 000 working maps. The area
of each uma was measured with a digitiser and added to the data file.
A soils map at a scale of 1:100 000 was subsequently produced and
accompanies this report.

* A ‘soil profile class’ is a group or class of soil profiles, not

necessarily contiguous, grouped on their similarity of morphological
characteristics (Beckett 1971; Beckett and Burrough 1971; Beckett and
Webster 1971; Burrough et al. 1971).

** A mapping unit is an area or group of areas, coherent enough to be
represented to scale on a map, which can be adequately described in a
simple statement in terms of its main soil profile classes (Beckett and
Webster 1971).
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After completing the mapping phase, soil profile classes were
re-examined and described using the entire data set.

3.2 Storing and extracting data

Data is stored in a umna data file and in a site data file.

The uma data file consists of two record types, numbered 23 and 24
respectively. Record 23 contains the land resource inventory, location
data, a land suitability assessment and a summary of cane assignment
data. Record 24 includes the area of assigned land and the mill to
which it is assigned. The codes used are described in Appendix I and
the Record 23 fil~ is given in Appendix II.

The resource data include uma number, mapping unit name (based on
the dominant soil profile class), geological reference, soils
variability, associated soils, landform classification, description of
slopes and assessments of present erosion and secondary salting. The
location data includes the grid co-ordinates of a labelling point in
each uma. The land suitability assessment includes the major
limitations to cane growing and the land suitability class.

All the data can be manipulated and extracted in any combination.
It can be printed out in tables or in an overlay form. If needed, the
resource, land suitability and cane assignment information can be
extracted together.

Using the tabular form of data presentation, the required
information can be sorted into groups, listed, areas summed and
statistically analysed.

Using the overlay method of data presentation, a plotter plots any
of the uma data at the grid co-ordinates of the uma labelling points.
The plot can then be overlayed on an appropriate base map (see Figure 5,
Part Two, Mackay Sugar Cane Land Suitability Study).

The site data file contains four record types. Records 1 and 2
contain location, topography and geological data of the site as well as
a classification of the soil. Record 3 contains vegetation data and
record 4 contains the description of the soil profile. All this data
can be listed, sorted and displayed in the same manner as for the uma
data. Included in the data is the name of the soil profile class
which the site represents. The soil profile class name is also used
in the uma data file and forms a link between the two.

The information stored on computer files can be accessed through
the Director, Land Resources Branch, Department of Primary Industries,
Meiers Road, Indooroopilly, Brisbane, 4068.
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4. CLIMATE

4.1 Introduction

The climate of the study area has been discussed in detail by the Bureau
of Meteorology (1965). Although there are several rainfall recording
stations, records of other climatic variables are available only for
Mackay and for the Sugar Experiment Station at Te Kowai (Bureau of
Meteorology 1975).

The study area experiences generally warm, humid summers and mild,
dry winters. Dick (1975) classified the area as ‘Cwa’, using Koppen’s
(1936) system of climate classification. This classification indicates
rainy climates with mild winters, a dry season in the winter half—year
and hot summers (mean temperature of the warmest month equals or
exceeds 220C).

4.2 Climatic data

Rainfall

Monthly and annual rainfall figures for seven selected stations are
shown in Figure 2. The median annual rainfall (50 percentile) varies
from 1 281 mm at Eton to 1 639 mm at Te Kowai.

Approximately 70% of the median annual rainfall for all stations
occurs in the four month December—March period, decreasing to a
minimum between July and September.

Figure 2 shows a distinct areal variation as well as the strongly
seasonal distribution. Rainfall decreases westwards from Mackay to
Mirani but increases again in the Cattle Creek valley (Finch Hatton).
There is also a marked decrease to the south—west around Eton and lower
rainfall is experienced in the Pinevale area (BSES pers. comm.).
Rainfall along the coast appears relatively uniform with only .a gradual
decrease north of Calen.

Some high rainfall intensities have been recorded in the study area.
At Finch Hatton, a 24 hour total (9 a.m. to 9 a.,m.) of 878 mmhas been
recorded. Falls of 63 mm in a half hour period and 150 mm in a six
hour period have been estimated to recur in the study area every 10
years (Bureau of Meteorology 1965).
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Evaporation

The mean annual pan evaporation (from August 1964 to December 1982) at
Te Kowai is 2 060 mm (BSES data). Maximum rates occur during October
to December declining to minimum levels in the May to July period
(Figure 2). Median rainfall at Te Kowai is exceeded by mean pan
evaporation in all months except January, February and March.

Tenrperature

Average maximum daily temperatures at Te Kowai vary from 30°C in the
summer months to 23°C during winter (Figure 3). Average minimum daily
temperatures vary from 21 C during summer to 10 C in winter.
Temperatures of less than 5 C are experienced for an average seven days
per year while an average three days per year occur with maximum
temperatures of 350C or higher.

Frost

The frost period extends from late May to early September but the main
occurrence is during July and August (Story 1963). In the eleven year
period 1968 to 1978, Te Kowai experienced an average of five frosts per
annum (BSES data). The most susceptible areas are the alluvial flats
of Gargett and Pinnacle and around Eton (Pembroke 1982). In very
severe winters frosts can occur in any low—lying pockets throughout the
study area except for a narrow strip adjacent to the coast (BSES pers.
comm.). Such widespread frosts were experienced in 1961, 1965 and
1982 (Pembroke 1982).

Floods

The majority of the severe floods recorded have been due to tropical
cyclones or rain depressions (Bureau of Meteorology 1965). However,
except for the lower Pioneer River, most flooding is confined to
existing stream channels.

Wind

Mackay experiences mainly south—easterly winds throughout the year
(Bureau of Meteorology 1965). There is also a significant southerly
component during autumn and winter which is replaced by northerly to
easterly winds during spring and summer. Wind speeds between 11 and
30 km/h dominate throughout the year (Bureau of Meteorology 1979).

Cyclones

Tropical cyclones may occur during the period December to mid-April.
There is a probability of one cyclone endangering the Mackay area in
approximately every two cyclone seasons (Bureau of Meteorology 1965).
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Hail

Hail is rarely experienced in the Mackay area but may be associated
with thunderstorm activity which is at a maximum during spring and
early summer (Bureau of Meteorology 1965).

0
(I)
0)
0)
C)
0)
a

35

30

25

20

15

10

5

0
J F M A M J J A S 0 N D

Months

Average Maximum

Average Mean

Average Minimum

I I I I I I I I

Figure 3 Temperature Data for Sugar Experiment Station, Te Kowai



15

TABLE 1, Relationships between soil orofile class, parent material and the major geological formations

Major Soological
Format ions

kid to intermediate
volcanics and tuffs

Intermediate to
basic volcanics

Soil Profile C

kid to intermediate
intruoiees

lasses for each Parent

Sedimentary
rocks

Material Type

Colluviun Littorial
sands

Alluvium

Campwyn Beds
(0Cc)

Mantmore
(acid tufts)

Belmunda (altered
intermediate
volcanics)

Etowrie (intermediate
to basic volcanics(

Mantmvre, sandy
loam variant
(acid tuffs)

Habana (range of
volcanics and
pyroclastics(

Etowrie, neutral
duplex variant
(intermediate to
basic volcanics)

Wollingford.
yellow B horizon
variant (acid to
intermediate
tuffs and
volcan ics)

Wagoora, basic
parent material
variant (basic
to intermediate
volcanics)

Lower Bowen
Volcanics/Lizzie
Creek Anlcanics
(Plv/PIz)

WhiptAil (acid
volcanics)

Wnllingford
(acid to
intermediate
volcanics)

Kungurri (altered
intermediate
volcanicu(

Martin (intermediate
volcanics)

knyston
(andesite)

Wagoora
(intermediate
volcanics)

Kattabul
(qoartzose
sandstone)

Mjlei
)quartzose
sandstone)

Pindi (fine
grained
sediments)

EtOwrie

Posy (probably
sediments and acid
to intermediate
volcanics(

Silent Grove
(intermediate to
basic volcanics(

Carmila Beds
(Ply)

Whiptail

Wollingford

Manbura
)acid tuffs)

Marwood
(acid tuffs(

Nabilla )altered
intermediate
volcanics(

Wagoora

Jumper (fine
grained sediments)

Palnyra (fine
grained sediments)

Pi nd i

Posy

Silent Grove

Calen Coal
Mnasureo )Ple)

Wagoora Kuttabul

Males

Kuttabul, alluvial-
colluvial variant
(quartzose
sandstone I
Silent Grove

Urannah
Complex
)CPN-!CKr)

Wollingford,
intrusive parent
material variant
(acid to
intermediate dykes)

Pinnacle
(probably basic
dykes)

lhsnwold
(Granite)

Finch Patton
)granodiorite
to diorite)

Matherdale
)granodiorite(

Septimus
granite)

Uruba
)granodiorite(

liroba, sandy A
horizon variant
)granite to
granodinrite (

finch Patton,
alluvial-colluvial

variant(granodiorite)

Sorgett

(granite)
Gargett, deep A
horizon variant
(granite)

Kowari (basic dykes)

Tonnalo )granite
grarodiorite)

Uruba, alluvial—
colluvial variant
)granodiorite

Wundaru
granodiorite
(Kgw formerly Qs

Farleigh
)granodinrite)

Cretaceous dykes
(Kgd, Kgo. Kgp
formerly itt)

Glenellx
(microYrite)

Etowrie

Quaternary
alluvium (Pa)

Balberra (probably
sediments and acid
to intermediate
volcanics)

Seaforth (probably
mainly acid to
intermediate
volcanics(
Seaforth, dark B
horizon variant

Seaforth, yellow B
horizon variant

Benholne

Brightley

tales

Cameron

[kindula
Eton
Marian
Marian, yellow
B horizon
variant

Mirani

Mjrray
Narpi

Pioneer

Pioneer, red B
horizon variant

Sand iford

St. Palens

Sunnys ide

Victoria Plains

All andale

Allandale,
strongly sodic
variant

Kinchant

Kinchant, coarse
sandy variant

Quaternary
beach ridges
and dunes
)~l, Qr, Qpb,
QIsb, Q~)

Mdergrove
Mdergrove,
coarse sandy
variant

Podergrove,
calcareous
var i ant

Mails
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5. GEOLOGY

5.1 Introduction

Some 20 geological formations have been identified in the study area by
Jensen (1965), Jensen, Gregory and Forbes (1966) and Paine (1972). The
original geological mapping of the Mackay and Proserpine Sheets was
undertaken at a scale of 1:250 000. Where field inspections found
major discrepancies from the original mapping, a geologist was consulted
Though the urna boundaries mapped at 1:50 000 could be considered as a
refinement of the original maps, the uma mapping is not comparable to
a geologist’s map of the same scale.

Martin, Willmott and O’Flynn (in prep.) have recently completed
mapping the geological formations of the Mackay 1:100 000 sheet area
at a scale of 1:100 000. This updated information has been used where
possible, but the codes in the data files are as for the 1:250 000
mapping.

A geological reference has been recorded for each uma except for
urban areas and Kinchant dam.

Table 1 presents the relationship between soil profile classes,
parent material and major geological formations.

5.2 Geological formations

The oldest formation in the study area is the Campwyn beds (DCC) of
Middle Devonian to Early Carboniferous age. The formation consists of
volcanic flow rocks and pyroclastics interbedded with siltstone,
sandstone, conglomerate and limestone. Low—grade regional metamorphic
rocks are developed locally. The volcanic rocks include agglomerate
and tuffs, andesite, basalt and rhyolite. Epidotization is widespread.
Campwyn beds outcrop adjacent to the coast from Mentmore through to
Belmunda and just north of Mackay. They are possibly faulted against
the Carmila beds on the western boundary at which point there is often
a coarse conglomerate, for example, at the quarry on the Seaforth to
Mt Ossa road. They are intruded by dykes of microdiorite near Mackay.

The Lower Bowen Volcanics (Ply) of Jensen et al. (1966) are
equivalent to the Lizzie Creek Volcanics (Plz) of Paine (1972). Formed
during the Late Carboniferous to Early Permian, they consist of volcanic
flows and pyroclastics, with interbedded shale, greywacke, lithic and
tuffaceous sandstone and conglomerate. Andesite is the most common
lava type; basalt, trachyte, trachyandesite, dacite, toscanite and
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rhyolite also occur. Andesitic agglomerate and andesitic to dacitic
tuff are common. The volcanic rocks are extensively epidotised and
chioritised.

The Lizzie Creek Volcanics are probably equivalent to the basal
part of the Carmila beds (Paine 1972). These two formations are coeval
but not coextensive.

Lizzie Creek Volcanics outcrop from Gargett through Mt Charlton to
south of Calen. They are bounded by the Urannah Complex in the west
(which also intrudes the formation near Gargett) and by Carmila beds
and Calen Coal Measures in the east.

The Early Permian Carmila beds (Pla) consist of lithic sandstone,
siltstone, mudstone, conglomerate, shale and acid to intermediate
pyroclastics and flows. They outcrop from Sunnyside to Mia Mia in the
south, at Palmyra, Glenella to Hahana, and Kuttabul to Pindi Pindi
in the north.

Conglomerate appears to be more common towards the base of the unit.
North of the Pioneer River there are more acid to intermediate volcanics
than south of the river. The volcanic rocks tend to form strike ridges,
whereas the sedimentary rocks tend to occupy lower slope positions.
South of the river there are proportionately more sedimentary rocks and
dark grey indurated shale and mudstone are common. Ithyodacitic crystal
tuff forms low rises in the Marwood and Munbura areas.

The Calen Coal Measures (Ple) are an Early Permian formation
composed of quartzose sandstone, siltstone, mudstone, claystone,
carbonaceous shale and coal. Intermediate sills and dykes intrude
the formation.

The Calen Coal Measures overlie the Carmila beds which form the
eastern boundary and the Lizzie Creek Volcanics which form the western
boundary. They outcrop from Devereaux Creek in the south, through
Mulei, Kuttabul and Buthurra to Calen and Elaroo in the north.

The Urannah Complex (CMr or CKr) consists of multiple intrusions
ranging in age from Late Carboniferous to Early Cretaceous. It
consists of granite, adamellite, granodiorite, syenite, diorite, and
gabbro with abundant acid, intermediate and basic dykes. The formation
outcrops along the western boundary of the study area. The Urannah
complex intrudes and is faulted against the Carmila beds and Lizzie
Creek Volcanics.

Early Permian or Early Cretaceous intrusives outcrop mainly as
mountains west of Calen. They include altered porphyritic dolerite (PK0)
(on which Wagoora soils are developed), rhyolite (PKr) and granite (PKg).

Early Cretaceous granodiorite (Kyw) has been mapped by Martin et al.
(in prep.) as outcropping from The Leap through to Glenella. The area

was previously mapped by Jensen et al. (1966) as Quaternary soil (Qs).
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Jensen et al. (1966) mapped a large area of Mesozoic microdiorite
(Md) from Glenella to Habana. Martin et al. (in prep.) have remapped
much of this area as Carmila beds intruded by multiple microdiorite to
dolerite dykes (Kgd, Kgo, Kgp). These dykes also intrude the
granodiorite east of Farleigh.

Mt Blackwood and Mt Vince are mountainous mesozoic intrusives of
granite, granophyre and dolerite (Mi). Cretaceous acid intrusives
(Kg) composed of leucocratic alkali granite, granophyre and quartz
syenite outcrop at Halliday Bay.

Mt Jukes consists of a central core of leucocratic granophyric
quartz syenite and alkali granite surrounded by an annular valley of
granodiorite ~~l’ ~‘2~ Rhyolite and dolerite dykes are common and
a metamorphic aureole surrounds the complex. Recent geochronology
dates the Mt Juices complex as Tertiary (Martin pers. comm.).

The Cape Hillsborough Beds (Th) of Tertiary age consist of acid
volcanics, conglomerate, shale, argillaceous sandstone, basalt and
oil shale. They outcrop at Cape Hilisborough and further north near
Zamia Creek.

Tertiary acid volcanic and intrusive rocks (Tr and Tv) consisting
mainly of trachyte and rhyolite outcrop at The Leap and near Seaforth.

Poorly sorted, weakly consolidated sediments of Tertiary to
Quaternary age outcrop at Dunrock and along Sandy and Bakers Creeks.

Tertiary to Quaternary alluvial-colluvial deposits consisting of

admixed boulders, gravel, sand, silt and clay have accumulated around
the base of mountains. Soils developed on alluvial—colluvial material
may occur several kilometers from the source.

The Quaternary alluvium (Qa) consisting of sands, gravels, claybound

gravel, sandy clays and clays have been deposited to a depth of 30 m.
A wide range of soils have been developed depending on the nature of
the parent material, age and topographic position. The largest areas
of alluvium are associated with the Pioneer River and Sandy, Cattle,
Macquarie, St Helens and Zamia Creeks.

Elevated relict plains which occur between Kinchant Dam and Mirani,
and west of Mirani to Benholme have been derived mainly from alluvium
from a granitic provenance. West of Mirani, rounded to subangular
gravel indicates an alluvial-colluvial influence. The plains are
characterised by a pan of cemented sand and some gravel at around 1.0 m
below the surface. The pan is 0.5 to 2.0 m thick and is underlain by
sand, clay and gravel beds. Chemical data (total potassium levels)
indicates the pan may be of Tertiary age.

Jensen (1966) and Paine (1972) mapped Quaternary coastal dunes and
beach ridges (Qd, Qr).
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Martin (in prep.) has further recognised degraded Pleistocene
beach ridges (Qpb), Holocene beach ridges (Qhb) and high dunes (Qhd)
around Mackay. Particle size analysis indicates these formations are
due to both wind and wave action. Coastal dunes at Mentmore have a
large component of calcareous material.

Quaternary estuarine and lagoonal deposits (Qm) support mangrove
and saltmarsh communities. The soils in these areas have not been
described.
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6. TOPOGRAPHY

6.1 Introduction

Broad landform zones in the study area have been previously described
by Jensen et al. (1966), Bellamy (1972) and Paine (1972). There are
three broad landform zones. The Clark and Connors Ranges form the
western highlands. East of the western highlands lies a large coastal
plain, mainly south of the Pioneer River. To the north, coastal hills
separate smaller coastal plains.

Landform has been described for each uma except for urban areas and
Kinchant Dam. Erosional terrain was described using the relief and
modal slope categories of Speight (1984). Aggraded terrain was
described using the terms given in Appendix I. Alluvial-colluvial
terrain was identified by a code (c) and then described as either erosional
or aggraded whichever was considered the most appropriate in each case.

6.2 Landforms

Aggraded terrain covers 98 150 ha. The areas of its components are
given in Table 2.

The alluvial plains are mainly flat to very gently sloping and are
incised by stream channels. They are composed of older alluvium than
the terraces and levees.

The local alluvial and alluvial-colluvial flats include those mainly
flat, small areas adjacent to streams; often in their upper reaches.
Alluvial and alluvial—colluvial material are closely associated due to
the proximity of erosional terrain.

Levees occur mainly adjacent to the Pioneer River and are difficult
to differentiate from the alluvial plain in some areas.

Terraces include both the terraces and floodplains of Speight (1984).
The lowest terrace or only terrace is described as TS, then the next
highest TT, then TU and so on. This system is intended to indicate the
complexity of terrace development in the study area. Data in Table 2
indicates that there is usually only one or two terraces developed in
any location.

Stream channel has been used as the term to describe the landform
of streams and some closely associated gullied lands.
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Coastal dunes, beach ridges and fore—dunes have been given the
same landform code because of the difficulty in separating the areas
of sand formed by wind or wave action.

Marine plains include those areas inundated by tidal waters while
swamps include those areas affected by seasonal or permanently high
water tables of fresh water.

The areas of the slope/relief categories of erosional terrain are
given in Table 3.

The relict plains (3 170 ha) are described as erosional terrain
because although composed of alluvium, these areas are now elevated in
the landscape and undergoing erosional processes.

Of the 22 700 ha of alluvial-colluvial terrain, 2 500 ha were
described as local alluvial and alluvial—colluvial flats. The
remainder was described mainly as level to gently undulating plains
of erosional terrain. The alluvial-colluvial terrain often consists
of long, planar, low slopes formed between sedentary erosional sloping
lands upslope and aggraded terrain such as alluvial plains downslope.
An example is shown in Plate 2, where erosion from flooding in Cattle
Creek has truncated the alluvial-colluvial slope.

Erosional terrain covers 186 060 ha and of this 108 600 ha are
mountains, hills and gullied lands with no agricultural potential.

6.3 Slopes

The general range of slopes for each landform can be inferred from the
classification scheme used, especially for erosional terrain where the
slope range is an integral part of the classification. The actual
slope range was also recorded for all landforms having some potential
for arable agriculture. The range was described in terms of the
minimum, modal and maximum slopes in each uma.

The mean values recorded for these slopes are presented in Table 4.
The alluvial plains are generally level but in comparison the alluvial
flats have a very gentle inclination, which is due to a higher
component of alluvial—colluvial terrain. The stream terraces are level
but may have relatively steep slopes to other adjacent landforms. The
slopes of the levees and coastal dunes (excluding the frontal dunes)
are very gentle.

The slopes of the level plains of erosional terrain are similar to
the alluvial plains and valley flats. The gently undulating rises have
generally steeper slopes than the gently undulating plains and slopes
of the undulating rises are steeper than for the undulating plains.
Thus, landforms of higher relief appear to have steeper slopes than
similar landforms with lower relief. There is a marked increase in the
steepness of the slopes on the rolling rises and rolling plains.
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Table 2. Area data for the landform components of aggraded terrain

Landform UMA code Area (ha)

Alluvial plain (LA) 49 020

Marine plain (LM) 16 860
(tidal flat)

Local alluvial and alluvial- (FL) 13 400
colluvial flat

Swamp (SP) 630

Coastal dune, beach (DB) 2 300
ridges, fore—dunes

Levee (LE) 1 440

Stream terrace (TS) 5 480
(level 1, lowest)

Stream terrace (TT) 2 030
(level 2)

Stream terrace (TU) 360
(level 3)

Stream terrace (TV) 110
(level 4, highest)

Stream channel (SB) 6 520

TOTAL 98 150

Table 3. Areas of land in the erosional landform categories

Erosional landform category Area (ha)

Level to gently undulating plains 20 350

Undulating plains 11 280

Gently undulating rises 2 540

Undulating rises and low hills 43 030

Rolling rises and plains 4 040

Rolling to steep low hills, hills, steep
mountains and steep rises 48 530

Very steep to precipitous low hills,
hills and mountains 54 650

Badlands 1 640

TOTAL 186 060
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Table 4. Mean slope values for landforms with some potential for
arable agriculture

Mean Mean Mean

Landform minimum
slope

modal
slope

maximum
slope

(%) (%) (%)

Alluvial plains 0 0.2 1.3

Alluvial and alluvial-
colluvial flats 0 0.4 1.7

Levees 0.1 0.9 1.8

Stream terraces 0 0.4 1.4

Coastal dunes 0.1 0.6 2.4

Level plains 0 0.4 1.6

Gently undulating plains 0.6 1.6 3.4

Undulating plains 1.4 3.2 6.7

Gently undulating rises 0.8 2.2 4.4

Undulating rises and low
hills 2.0 4.7 8.6

Rolling rises and
rolling plains 4.2 9.2 16.4
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7. HYDROLOGY

7.1 Underground water

The Pioneer Basin which lies mainly south of the Pioneer River was
proclaimed as a sub—artesian district in 1947. Major bores within the
sub-artesian district which are used for irrigation, town supply or
industrial purposes have to be licensed and given a pumping allocation.
Selected bores throughout the basin are monitored for yield and water
quality by the Queensland Water Resources Commission (QWRC). Thus
considerable data are available for the underground water resource of
the Pioneer Valley. Unfortunately, little data are available for
underground water supplies north of the Pioneer River since the area
is not proclaimed, licenses are not required and bore logs and yield
information are not forwarded to the QWRC.

Underground water supplies in the north coast area are limited to
generally small supplies from fractured rock with some good supplies
associated with the larger areas of alluvium such as around Calen
(QWRC pers. comm.).

In contrast, good supplies are available from the alluvium of the
Pioneer Valley though there are generally only small supplies in the
area from Sandy Creek to Alligator Creek. Bore logs indicate the
Pioneer River formerly flowed from Mirani through Eton and Homebush,
along Bakers Creek and that the Palms and Lagoon areas are former
anabranches of the present river course (QWRC 1983). Thebest supplies
of water are associated with these former river courses. The alluvium
is up to 30 m thick but averages about 18 m. The ground water resource
is considered to be fully committed over most of the area.

Good yields are associated with the fractured rock of Mt Vince.

Groundwater recharge was originally thought to be mainly from the
main water courses. However, the rapid recharge of the aquifers
following major rainfall events and stream water levels indicate that
deep percolation of rainfall is the major source of water. The water
courses act as sinks to the aquifers.

Haysom (1970) discusses water quality in the district and points out
that since water quality is variable, samples should be analysed to
determine their suitability for irrigation.

Water quality from alluvium in the Pioneer Basin is generally
suitable for both irrigation and domestic consumption. High iron and
manganese levels occur as do high boron levels in some waters adjacent
to the coast. Supplies from the Carmila Beds may have excessive salt
levels.
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Salt water intrusion is a potential problem for users irrigating
from bores adjacent to the coast. The salt water-fresh water interface
ranges from 1 to 4 km from the coastline and overuse of the fresh water
could lead to salt water intrusion. The QWRCis monitoring water
quality from bores in susceptible areas and irrigation licenses have
been limited east of the Bruce Highway between Mackay and Alligator
Creek.

7.2 Surface water

Annual stream discharge is highly variable and seasonalwith over 80%
of annual flow in the Pioneer River occurring between December and
April.

Flooding is mainly due to tropical cyclones or rain depressions
(Bureau of Meteorology 1965). However, the floods are mostly confined

within the stream banks with the most important exception being the
lower Pioneer River. Detailed hydrological investigations have been
undertaken for the Pioneer River (Ullinan and Nolan 1973) and the QWRC
has stream gauges monitoring flows in the Pioneer River, St Helens
Creek, Cattle Creek, Blacks Creek, Bakers Creek, Sandy Creek and
Alligator Creek.

The storage capacity and annual yields of existing and proposed
major water storages are given in Table 5.

Table 5. Storage capacity and annual yield of existing and proposed
major water storages

Water storages
Storage
capacity

(megalitres)

Annual
yield

(megalitres)

Existing

Durnbleton Weir 1 400 6 700
Marian Weir 3 830 7 560
Kinchant Dam 62 800 51 200

Proposed

Finch Hatton Creek 99 000 50 300
Mirani Weir 5 500 3 480
(approved) (Riparian)
Blacks Creek 493 000 162 400
Sandy Creek 8 760 8 080
Alligator Creek 30 000 8 000



27

8. VEGETATION

8.1 Introduction

The vegetation of the study area was described by Isbell and Murtha
(1972) during broadscale regional mapping. Much of the original

vegetation has been modified by extensive clearing and thinning.
Large areas, used for growing sugar cane, retain no native vegetation
and generally only the plant communities on hills and mountains and
those fringing streams remain intact.

It is now not possible to adequately describe the original plant
communities or to determine their soil relationships. Consequently,
vegetation was not described or mapped in detail during the study but
where possible dominant species were recorded during field inspection.

The general observations presented below are based on those
recordings.

8.2 General observations

Rainforest and softwood species occurred mainly on stream terraces, in
sheltered gullies and on mountains. Apart from the stream terraces
and perhaps some of the fertile soils derived from intermediate to
basic volcanics there is little agricultura)~ land which formerly
supported these communities.

Most of the area appears to have been eucalypt woodlands with
varying dominant species, understorey and structure.

Appendix III lists the common and scientific names of the plant
species discussed below.

The soils of uplands had communities composed mainly of Eucalyptus
alba, E. interrnedia and E. drepanophylla with some E. tereticornis,
E. tessellaris, Tristania suaveolens and E. papuana. Tristania
suaveolenswas locally dominant on some soils, such as Jumper.
Melaleuca nervosa, M. viridiflora and Planchonia careya were common in
the understorey. The shallow, stony soils tended to support
E. drepanophyllawhereas E. tereticornis generally indicated fertile
soils. Large E. tereticornis and E. drepanophyllawere associated with
highly fertile soils such as the Wagoora, basic parent material variant.
Pandanus species occurred in some gullies and on soils with perched.
water tables such as Marwood. Xanthorrhoea johnsonii was a reliable
indicator species for the Kuttabul and Mulei soils developed on quartzose
sandstone. The soils derived from acid to intermediate intrusives and
dykes and from acid crystalline tuffs supported layered woodlands with
a wide range of species.
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The soils of the alluvial-colluvial plains and the duplex soils
of the alluvial plains supported woodlands composed predominantly of
E. alba, E. interinedia and Tristania suaveolens. E. tesselaris and
E. tereticornis were more frequent on the more fertile soils. Stands
of well developed E. aiba were associated with Narpi soils. E.
tereticornis or M. viridifTlora open-woodlands were associated with the
clay soils, Victoria Plains and Brightley; the dominant community
depending upon drainage. Large E. tereticornis were a feature of
Dundula soils. Tristayiia suaveolenswas dominant on Benholme and
Balberra soils and formed locally dominant communities on other soils
such as Ossa.

Kinchant and Allandale soils supported a low woodland of M. nervosa
and M. viridiflora with occasional trees of E. alba, E. tesselaris or
E. interinedia. The Kinchant, coarse sandy variant had a layered
woodland of E. intermedia and El. tesselaris with Melaleuca species in
the understorey. An occasional, stunted El. alba and Melaleuca species
with sparse grass cover occurred on the Allandale, strongly sodic
variant.

Large Melaleuca leucadendron and M. dealbata occupied Neils soils
north of Habana and M. leucadendronopen-forests occur in freshwater
swampsat Slade Point.
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9. SOILS

9.1 Introduction

Soils of the study area have been previously described by Isbell and
Murtha (1970) as part of broadscale 1:1 000 000 mapping. van Wijk
(1975) mapped and described the soils in the Eton Irrigation Area at
a scale of approximately 1:125 000.

In this study 53 soil profile classes and 19 variants have been
identified together with six miscellaneous mapping units.

The soil profile classes are grouped into landscape units which
have similar topography and geological formation or parent material.
They provide both the structure with which to present the soils
information and a broadscale break—up of the study area.

9.2 Description of the soil profile classes

Each soil profile class is described in Appendix IV. Location and
commonly associated soils are discussed and distribution is shown on
Map 4, ‘Soils’.

Information presented in Appendix IV includes:

Concept: Intended to succinctly convey the distinguishing
features of each soil profile class. The pH
term (acid, neutral or alkaline) is as for the
soil reaction trend defined by Northcote (1979).

PPF: Principal profile form of Northcote (1979).

GSG: Great soil group after Stace et al. (1968).

Parent Material: Parent material and geological formation.

Landform: As described in section 6, Topography.

Comments: Mainly describes variability of soil profile
features.

Horizon names are taken from McDonald (1977). The use of upper B2
and lower B

2
is to indicate significant trends through the B horizon.

For example, at a particular site, the acid B21 and B 2 horizons may
constitute the upper B2 and the alkaline B23 and B24 Lrizons the lower
B2.
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Most sites described were in cultivated land and so had an Ap
horizon. A1 and A2 horizons were interpreted from uncultivated sites.

Soil colour names are those of Oyaina and Takehara (1967). Colours
are given for moist soil unless otherwise specified. Sporadic and
conspicuous bleach are used as in Northcote (1979).

Soils of uplands derived from acid crystalline tuffs

Marwood and Munbura soils occur on gently undulating to undulating
rises south of Sandy Creek. There are also two small occurrences near
Seaforth but these soils have developed from granitic material and
more intensive work may indicate that they belong to a separate soil
profile class. The two soils are closely associated but Munbura soils
tend to occupy more undulating areas than Marwood soils.

Soils of uplands derived from acid to intermediate intrusives and dykes

Sedentary soils with coarse surface textures. The Dunwold soil
profile class occurs on the more acid rocks of the Urannah Complex from
Finch Hatton to Septimus and around Dunwold. Septimus soil is commonly
associated on upper slope and crest positions with Uruba soil developed
on slightly more basic rocks. Gargett soil is common on lower,
alluvial—colluvial slopes.

Septimus soil occurs sporadically between Septimus and Pinnacle and
at Oakenden mainly on the more acid intrusives of the Urannah Complex
where it is commonly found in upper slope and crest positions.

The Uruba, sandy A horizon variant soil occupies steep slopes in
the Vales area south of Pinnacle. Associated soils include Dunwold
and Septimus. Intergrades between all three soils are common.

Alluvial—colluvial soils with coarse surface textures. Gargett
soil occurs on alluvial—colluvial slopes between Finch Hatton and
Pinnacle, around Septimus and at Oakenden and Kungurri. Dunwold and
Uruba soils are often associated on the higher sedentary slopes with
Tannalo and Gargett, deep A horizon variant soils associated on
similar slopes. Gargett soil merges into various soils developed on
Quaternary alluvium in lower slope positions.

The Gargett deep A horizon variant soil occurs within areas of
Gargett soil especially near Pinnacle and at Owen’s Creek.

Tannalo soil occurs mainly between Pinnacle and Septimus and at
Pinevale. Gargett and the Uruba, alluvial—colluvial variant soils
are associated on the alluvial—colluvial slopes with parent material
the probable determinant of each soil. Uruba and Dunwold soils often
occupy sedentary positions upslope.
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Sedentary soils with medium to fine surface textures. The Finch
Hatton soil is located mainly on the northern side of Cattle Creek from
Owen’s Creek to Finch Hatton Creek. Small areas are also found near
Brightley and at Mt Juices. Netherdale and Uruba soils are associated
and intergrades among the three are common.

Netherdale soil occupies steeply sloping ridges, mainly west of
Pinnacle. Uruba and Finch Hatton soils are associated on lower slope
positions with intergrades depending upon surface texture and degree
of B horizon development.

The Pinnacle soil is located mainly at Pinnacle with another small
occurrence near Netherdale. It is the only krasnozem found in the
study area and occurs on hillocks surrounded by Dunwold soils.

Uruba soil occurs from Cattle Creek through to Septimus and is
associated with Finch Hatton and Dunwold soils. Netherdale soil occurs
on steeper slopes.

Farleigh soil is developed on granodiorite which outcrops from The
Leap through to east of Farleigh. Associated soils include Victoria
Plains in the drainage lines and Glenella which is formed on dykes,
particularly east of Farleigh.

Alluvial-colluvial soils with medium to fine surface textures.
Kowari soil occurs between Pinnacle and Netherdale on tongues of stony
colluvial material from basic dykes in the Urannah Complex. Tannalo
soil may be associated.

Finch Hatton, alluvial—colluvial variant soil occurs mainly north
of Cattle Creek around Finch Hatton with small areas near Scrubby
Mountain and at Mt Juices. It intergrades with Uruba, alluvial-colluvial
variant soil which is a common associate. Finch Hatton soil occurs on
sedentary positions upsiope.

The Uruba, alluvial-colluvial variant soil is located mainly in the
Cattle Creek and Pinevale areas. Gargett and Finch Hatton, alluvial-
colluvial variant soils are the main associates on the alluvial—
colluvial slopes with Uruba soil upsiope.

Soils of uplands derived from basic to intermediate volcanics

Sedentary soils. The Wagoora soil occurs throughout the study area
with major occurrences from Wagoora to Calen, at Kuttabul, Silent Grove,
Mia Mia and Walkerston. Skeletal soils are associated on steep slopes
or near rock outcrop. Silent Grove soil occurs downslope on alluvial—
colluvial materials. Where the volcanic rocks intrude sedimentary rocks
Pindi and Jumper soils are associated. Wollingford soil is a common
associate on intermediate to acid volcanic rocks.
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The Wagoora, basic parent material variant soil occurs west of
Seaforth, along the St Helens beach road and at Mentmore. The parent
material appears to be more basic than that of Wagoora and though the
two soils are morphologically similar the chemical analyses from the
representative profiles indicate they are quite different. Associated
soils include Mentmore, Belmunda and Skeletal.

Nabilla soil occurs mainly on undulating rises around Mt Vince and
north of Mia Mia. Wollingford soil is associated on intermediate to
acid volcanics and Skeletal soils are associated on crests and near
rock outcrop.

Royston soil occupies mid to upper slope positions on undulating
rises at Royston Park and Dows Creek. It merges into Silent Grove soil
down the slope. Skeletal soils are often associated on crests. Surface
cracking was not observed in the Royston soil under pasture but cracking
may develop with cultivation (McDonald pers. comm.).

Martin soil is found between Mt Martin and Kungurri. Skeletal and
Kungurri soils are associated along ridge crests with Etowrie soils
developed downslope on alluvial—colluvial materials.

Kungurri soil occurs on ridge crests between Mt Martin and Kungurri
where it is associated mainly with Martin soil.

Glenella soil occurs mainly between Glenella and Habana on
microdiorite dyke rocks. The dyke rocks intrude granodiorite on which
Farleigh soil is developed. Habana soil is closely associated and
intergrades with Glenella are common due to parent material variability.
Etowrie soil is often developed downslope on alluvial-colluvial
materials with Victoria Plains soil common in the drainage lines.

Habanasoil occupies steep slopes between Glenella and Habana. The
parent material appears to be highly variable including acid to
intermediate volcanics and tuffs. Skeletal and Mentmore soils are
common associates and intergrades with Glenella often occur.

Alluvial-colluvial soils. Silent Grove soil is found throughout
the study area with major occurrences at Yalbaroo, Silent Grove, Royston
Park and Brightley. It is usually found downslope from sedentary soils
derived from basic to intermediate volcanics and often merges into
Victoria Plains soils further down the slope.

Etowrie soil occurs from Habana to Glenella, at Mt Martin and at
Devereaux Creek. Habana, Glenella and Martin soils are commonly
associated on the sedentary upper slopes. Etowrie soil merges into
duplex soils and uniform clays of the alluvial plains.

The Etowrie, neutral duplex variant soil occurs at Mentmore on
alluvial—colluvial material from intermediate volcanics. Mentmore
soil is associated in the upper slope positions with Calen soil
occurring further down the slope.
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Soils of uplands derived from acid to intermediatevolcanics

Whiptail soil occurs on acid volcanic rocks throughout the study area
but mainly north of Calen. It occupies upper slope positions and has
Skeletal and Wollingford soils closely associated.

Wollingford soil also occurs throughout the study area developed on
acid to intermediate volcanics. Whiptail and Skeletal soils are most
commonly associated.

The Wollingford, intrusive parent material variant soil is located
mainly in the low rainfall Pirievale area. The Uruba, alluvial-colluvial
variant soil is closely associated. There is also one small occurrence
west of Finch Hatton where the soil is developed on dyke rocks.

The Wollingford, yellow B horizon variant soil occurs on Campwyn
Beds near St Helens beach, west of Seaforth and at Habana. Associated
soils include Mentmore, Belmunda and Skeletal.

Mentmore soil occurs at Mentmore, west of Seaforth and at Habana.
It has shallow profiles and is closely associated with Skeletal soils.
Belmunda and Wollingford, yellow B horizon variant soils are other
common associates.

The Mentmore, sandy loam variant soil is located west of Seaforth
and at Mentmore. Mentmore and Belmunda soils are the major associates.

Belmunda soil occurs in the St Helens, Seaforth and Belmunda areas.
Mentmore and Skeletal soils are the common associates. Intergrades
with Wagoora, basic parent material variant may occur.

Soils of uplands derived from sedimentaryrocks

Pindi and Jumper soils occur from Yalbaroo to Calen, south of Walkerston,
from Brightley to Eton and at Kungurri. The two soils are closely
associated, differing mainly in B horizon colour and pH. Development
of these properties appears to be related to particular beds within the
sedimentary sequence. Rock bars with associated Skeletal soils are
common through both soils.

Palmyra soil is located on Carmila Beds between Walkerston and
Homebush. Its development is probably due to a greater proportion of
the more weathering resistant indurated mudstone in the sedimentary rocks
of this area. Associated soils include Pindi, Jumper and Skeletal.

Kuttabul and Mulei soils occur on quartzose sandstone between
Kuttabul and Yakapari, at Elaroo, Devereaux Creek and at Kungurri.
The two soils are closely associated though Kuttabul soil is the more
extensive. Skeletal soils are common on crests. The presence of
Xanthorrhoeasp. is a useful indicator for both these soils.
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Soils of the alluvial-colluvial plains derived from sedimentaryrocks
and acid to intermediatevolcanics

The Ossa soil occurs mainly in the Narpi and Oakenden areas but is
found throughout the study area on alluvial-colluvial slopes from
Carmila Beds and Lizzie Creek Volcanics. A range of upland soils
derived from sedimentary rocks and acid to intermediate volcanics occur
upslope. Downslope Ossa soil merges into various duplex soils of the
alluvial plains.

The Ossa, cobbly variant soil occurs at the footslope of hills from
Oakenden to Sunnyside and is a close associate of Ossa in these areas.

Seaforth soil occurs between Seaforth and Belmunda on alluvial-
colluvial slopes from Campwyn Beds. It is morphologically similar to
Ossa soil. Mentmore and Belmunda soils occupy sedentary upslope
positions and it is often adjacent to the Mangroves and Saltmarsh unit.

The Seaforth, dark B horizon variant soil occurs around Seaforth on
alluvial-colluvial slopes. Seaforth soil is associated while downslope
it merges into Victoria Plains and Calen soils.

The Seaforth, yellow B horizon variant soil occurs near St Helens
beach and Mentmore. Associated soils include Calen and Mentmore.

Balberra soil is located in only one large area between Munbura and
Balberra. It surrounds low rises of acid crystalline tuffs but appears
to be part of an alluvial-colluvial continuum from other rocks within
the Carmila Beds. It merges into Ossa soil upslope and Sunnyside soil
downslope.

The Kuttabul, alluvial-colluvial variant soil is located at
Devereaux Creek and Kuttabul. It has developed on alluvial-colluvial
slopes from quartzose sandstone. Kuttabul and Skeletal soils occupy
sedentary positions upsiope. Mulei soil may occur in similar alluvial-
colluvial positions. In areas of restricted drainage alkaline profiles
with affinities to Jumper soil have developed.

Soils derived from Quaternary alluviun?

Duplex soils of the alluvial plains. The Calen soil occurs on
alluvium throughout the study area. Major occurrences are around Calen
and Mt Pelion and south of the Pioneer River. Victoria Plains and
Brightley soils are associated in slightly lower areas with poorer
drainage. Sandiford and Calen soils are closely associated south of
the Pioneer River where Marian and Mirani soils occur on slightly
elevated areas. Calen is an ubiquitous soil and is associated with
most other soils derived from Quaternary alluvium.
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Narpi soil is located in the Narpi area on the alluvium of

Macquarie Jolimont and Palm Tree Creeks. Victoria Plains, Brightley
and Calen soils are associated. Ossa soil may occur upslope. An
extensive system of stabilised gullies has developed within these soils.

Eton soil occurs mainly in the Brightley and Eton areas where
associated soils include Victoria Plains and Brightley.

Sunnyside soil is most extensive in the Sunnyside area but there
are other occurrences near Homebush and Dunrock. It often merges with
Ossa or Balberra soils. Brightley and Calen soils are common associates
on the alluvium.

Sandiford soil occurs on the alluvial plains south of the Pioneer
River and east of Walkerston. It is closely associated with Calen soil
and more intensive study will be required in order to ascertain their
topographic and parent material relationship. Marian and Mirani soils
are associated on slightly elevated areas.

Marian soil occurs extensively along the Pioneer River and Cattle
Creek. It occupies back slopes of levees where it is associated with
Pioneer soil and slightly elevated areas on the alluvial plain where
it is associated with Calen soil. Its profile morphology ranges
between those of Calen and Pioneer soils.

The Marian, yellow B horizon variant soil occurs along Sandy Creek
from Allandale to Homebush. It occupies similar landform positions
to Marian soil and is associated with the Pioneer, red B horizon
variant (in slightly elevated areas) and Brightley, Calen and Eton
soils which occur in lower positions.

Mi,rani soil is extensive between Mirani and the coast south of the
Pioneer River. It occupies slightly elevated, usually elongated rises
on the alluvial plains. Calen and Sandiford soils are associated in
lower positions.

Uniform clays of the alluvial plains. The Victoria Plains soil is
ubiquitous, occurring in depression areas with poor external drainage.
Brightley and Calen soils are commonly associated and many other soils
may be associated in better drained positions.

Brightley soil is closely associated with Victoria Plains soil but
does not have the same degree of self—mulching or seasonal cracking as
Victoria Plains soil. The most common duplex soil associates are Calen,
Eton and Marian.

Benholme soil occurs extensively west of Mirani through to Dunwold.
It is often situated below the Kinchant, coarse sandy variant soil which
occupies elevated, gently undulating plains. Calen soil is associated
on the alluvial plain.
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Dundula soil is situated adjacent to the coast between Mackay and
Alligator Creek and at Habana and Belmunda. Mangroves and Saltmarsh
commonly form the coastal boundary. Andergrove and Andergrove coarse
sandy variant soils are often associated on adjacent coastal dunes.
Small areas with high salt levels occur within the Dundula soil.

Duplex soils of the relict plains. The Kinchant and Allandale soils
occur on elevated plains between Allandale and Mirani. They are closely
associated with each other with the Kinchant soil usually occupying
upper slope positions. Intergrades between the two soils are common.
The extent of the cemented pan which commonly underlies these soils at
around 1 m is unknown but may be discontinuous.

The Allandale, strongly sodic variant soil is an associate of
Kinchant and Allandale soils between Allandale and Kinchant Dam.

The Kinchant, coarse sandy variant soil occurs on elevated gently
undulating plains from Mirani to Benholme. It occurs on similar
landform, overlies a similar pan and is morphologically similar to
Kinchant soil. However, it supports different vegetation communities
and has a non-sodic B horizon. The underlying pan contains more
angular, coarse fragments than further east and the Kinchant, coarse
sandy variant soil is probably closer to the source material of the
relict plains.

Soils of the levees, terraces and floodplains. The Pioneer soil
occurs extensively along levees of the Pioneer River. Marian soil is
associated on the levees and Cameron soil occurs on lower nearby
terraces.

The Pioneer, red B horizon variant soil is located along levees and
terraces of Sandy Creek. Morphological properties are similar to
Pioneer soil except for slightly stronger profile development. This
evidence combined with the fact that these two soils occur along Sandy
Creek and the Pioneer River may support the view that Sandy Creek is a
former course of the Pioneer River. The Marian, yellow B horizon
variant soil is closely associated with the Pioneer, red B horizon
variant soil.

St Helens soil occurs on higher terraces of the major streams such
as St Helens, Cattle Creek, Owens Creek and the Pioneer River. Cameron
soil usually occurs on lower terraces though often the different levels
merge and intergrades between the two soils are common.

Cameron soil occurs on terraces and floodplains of the major streams,
often between Murray soil on lower level floodplains and St Helens soil
on the higher terraces.

Murray soil occurs on low level floodplains of streams, commonly
only slightly higher than the streambed. Cameron soil is commonly
associated.
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Soils of the beach ridges and coastal dunes

The Andergrove soil occurs on beach ridges and dunes adjacent to the
coast often immediately behind either Mangroves and Saltmarsh or
Frontal Dunes mapping units. The largest occurrence is around
Andergrove where the former dunes and beach ridges are up to 4 km
inland. In this location small areas of undescribed red earthy sands
and red earths occur on some ridge crests. Freshwater Swamps mapping
units occupy depressions between dunes in some areas.

The Andergrove, coarse sandy variant soil occurs adjacent to the
coast behind either Mangrove and Saltmarsh or Frontal Dunes mapping
units. It occurs south of Mackay often with Dundula soil on adjacent
alluvial plains. Freshwater Swamps mapping unit may occupy depressions
between dunes.

The Andergrove, calcareous variant soil occurs only at Mentmore
where the beach deposits have a high proportion of calcareous material.
Undescribed sands of the Frontal Dunes mapping unit are associated.

Neils soil occurs adjacent to the coast north of Etowrie and at
Bucasia. Mangroves and Saltmarsh mapping units form the coastal
boundary.

The Frontal Dunes mapping unit includes undescribed siliceous
sands of the high fore dunes.

Miscellaneous units

The Mountains and Hills mapping unit include all uplands unsuitable
for cultivation. They are described in the data file in terms of
geological formation and landform.

The Gullied Lands mapping unit includes all gullies whether in
uplands or lowlands. Most of the gullied lands mapped are stabilised
areas which are unsuitable for cultivation due to the extremely broken
topography.

The Streambedsmapping unit includes the streainbeds and banks of
water—courses through the study area.

The Mangroves and Saltmarsh mapping unit includes those areas
inundated by sea water. The soils have not been described.

The Freshwater Swamps mapping unit includes permanent freshwater
swamps and the soils have not been described.

The Urban and Industrial mapping units have not been described in
terms of their land resources since they are considered permanently
alienated from agricultural use.
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Sketelal soils include shallow,gravelly, stony, cobbly soil and
lithosols. No area has been given for Skeletal soils for although they are
commonly associated with many sedentary soils, any uma’s in which they
are dominant have been mapped as Mountains and Hills.

9.3 Notes on the mapping units

The soils are mapped as compound mapping units (containing several
soil profile classes).

A mapping unit is an area or group of areas coherent enought to be
represented to scale on a map, which can be adequately described in
terms of its main soil profile classes (Beckett and Webster 1971). It
is named after the dominant soil profile class present. Uma’s in which
there are two co-dominant soils are indicated in the data files by a
soil variability rating but these mapping units have not been indicated
on the soils map due to the limitation of map scale on data
presentation.

The total area of each mapping unit is given in Table 6. The area
given for a mapping unit only approximates the area of its dominant
soil profile class since it also includes the area of the associated
soils.

9.4 Chemical and physical characteristics of soils

Sixty one representative profiles from 53 soil profile classes and some
of the more important soil profile class variants were sampled and
analysed. The morphological and analytical data for representative
soil profiles are listed in Appendix V.

The analytical methods used and general intepretations of soil test
results are as outlined in Bruce and Rayment (1982).

All profiles were sampled with a jarret auger in 100 mmincrements
to 1 200 mm or shallower if parent material was encountered. If an
horizon boundary was found the 100 mmsample was divided accordingly.

Table 7 lists the sites, condition of site, and soil profile classes
sampled. Of the 61 profiles sampled, 23 were in cultivated land, 23
cleared and 15 from uncleared land.
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Table 6. Areas for each mapping unit

Mapping unit name Area (ha)

Soils of uplands derived from acid crystalline tuffs:

Marwood 310
Munbura 910

Soils of uplands derived from acid to intermediate intrusives and dykes:

sedentary soils with coarse surface textures

Dunwold 3 650
Septimus 40
Uruba, sandy A horizon variant 80

alluvial—colluvial soils with coarse surface textures

Gargett 3 640
Gargett, deep A horizon variant 420
Tannalo 1 210

sedentary soils with medium to fine surface textures

Finch 1-latton 1 650
Netherdale 800
Pinnacle 120
Uruba 2 140
Farleigh 2 590

alluvial—colluvial soils with medium to fine surface textures

Kowari 290
Finch Elatton, alluvial—colluvial variant 430
Uruba, alluvial—colluvial variant 550

Soils of uplands derived from basic to intermediate volcanics:

sedentary soils

Wagoora 3 000
Wagoora, basic parent material variant 840
Nabilla 2 230
Royston 710
Martin 820
Kungurri 40
Glenella 2 210
Habana 1 450

alluvial—colluvial soils

Silent Grove 2 770
Etowrie 1 520
Etowrie, neutral duplex variant 230

Soils of uplands derived from acid to intermediate volcanics:

Whiptail 4 360
Wollingford 6 230
Wollingford, intrusive parent material variant 160
Wollingford, yellow B horizon variant 1 110
Mentmore 3 770
Mentmore, sandy loan variant 300
Belmunda 1 150

Soils of uplands derived from sedimentary rocks:

Pindi 5 460
Jumper 1 540
Palmyra 690
Kuttabul 5 520
Mulei 280
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Table 6. Continued

Mapping unit name Area (ha)

Soils of alluvial-colluvial plains derived from sedimentary
rocks and acid to intermediate volcanics:

Ossa 5 850
Ossa, cobbly variant 440
Seaforth 1 090
Seaforth, dark B horizon variant 180
Seaforth, yellow B horizon variant 160
Balberra 1 520
Kuttabul, alluvial—colluvial variant 2 420

Soils derived from Quaternary alluvium:

duplex soils of the alluvial plains

Calen 12 630
Narpi 3 230
Eton 1 360
Sunnyside 4 250
Sandiford 5 900
Marian 6 480
Marian, yellow B horizon variant 1 340
Mirani 3 780

uniform clays of the alluvial plains

Victoria Plains 10 020
Brightley 8 000
Benholme 1 070
Dundula 1 450

duplex soils of the relict plains

Kinchant 1 570
Kinchant, coarse sandy variant 1 230
Allandale 230
Allandale, strongly sodic variant 140

soils of the levees, terraces and floodplairis

Pioneer 2 470
Pioneer, red B horizon variant 600
St Helens 2 :i8o
Cameron 2 570
Murray 1 350

Soils of the beach ridges and coastal dunes:

Andergrove 1 190
Andergrove, coarse sandy variant 290
Andergrove, calcareous variant 100
Neils 280
Frontal Dunes 440

Miscellaneous units:

Mountains and hills 106 960
Gullied lands 4 270
Mangroves and saltmarsh 16 810
Freshwater swamps 630
Streambeds 3 890
Urban and industrial 4 510
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Table 7. Site number, condition of site, and soil profile class
sampled

Site
No.

Soil Profile
class

Site Soil Profile Class
No.

21 Andergrove (V)
22 Neils (C)
23 Habana (V)
24 Etowrie (V)
25 Glenella (V)
26 Farleigh (V)
27 Marian (V)
28 Martin (V)
29 Benholme (UC)
30 Dunwold (C)
31 Kuttabul, alluvial-

colluvial variant (C)

S 32 Kinchant, coarse sandy

variant (C)
33 Allandale, strongly sodic

variant (UC)
34 Kinchant (UC)
35 Allandale (UC)
36 Tannalo (C)
37 Gargett (C)
38 Pinnacle (V)
39 Netherdale (UC)
40 Uruba (C)
41 Kowari (C)
42 Finch Hatton (V)
43 Pioneer (V)
44 Marwood (UC)
45 Munbura (C)
46 Dundula (C)
47 Balberra (UC)
48 Sunnyside (C)
49 Septimus (V)
50 Nabilla (V)
51 Eton (V)

S 1 Whiptail (UC)
2 Calen (C)
3 Jumper (UC)
4 Silent Grove (C)
5 Jumper (UC)
6 Wagoora, basic parent

material variant (C)
7 Wagoora (C)
8 Calen (C)
9 Victoria Plains (C)

10 Narpi (C)
11 St Helens (V)
12 Pindi (UC)
13 Cameron (V)
14 Seaforth (C)
15 Belmunda (C)
16 Wagoora basic parent

material variant (UC)
17 Ossa (UC)
18 Mulei (UC)
19 Kuttabul (UC)
20 Royston (C)

52
53
54
55
56
57
58
59
60
61

Palmyra (C)
Brightley (V)
Wollingford (V)
Mentmore (C)
Silent Grove (V)
Murray (V)
Kungurri (V)
Mirani (V)
Wollingford (V)
Sandiford (V)

C - Cleared; UC - Uncleared; V - Cultivated.
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Soil pH

Surface 0 to 100 mm soil pH values range from very strongly acid to
slightly acid (pH 4.8to6.5). The mean Oto 100 mm pH is pH 5.7 +0.44.
The low standard deviation indicates the uniformly acid surface pH
values of this area. The only alkaline surface pH (pH 7.9) was on the
mound of a gilgai in the Victoria Plains soil.

Using the pH of the lowest horizons given in the soil profile class
descriptions (Appendix IV), and the area of mapping units (Table 6),
the areas of soils with acid ( pH 6.5), acid to neutral pH, neutral
(pH 6.5to8.0), neutral to alkaline and alkaline ( pH 8.0) pH in their
lowest horizons was calculated. Thisdata shows 19% of the area mapped
has soils with acid pH, 35% has acid to neutral pH, 10% has neutral pH,
8% has neutral to alkaline pH and 28% has alkaline soils.

The soil pH reaction trends for the representative profiles of soils
within the Mackay landscape units are given in Table 8.

Neutral to alkaline reaction trends are mainly associated with the
duplex and uniform clay soils of the alluvial plains, the soils
derived from alluvial-colluvial material from basic to intermediate
volcanics and soils derived from sedimentary rocks.

Soils most strongly acid at depth are the Munbura (pH 5.1), the
Marwood (pH 5.2) and the Kinchant (pH 5.2). Plant growth on these
soils could be adversely affected by the release of plant available
aluminium if the pH is allowed to drop below 5.0. Soil ameliorants
such as lime or dolomite may benefit these soils by preventing a
lowering of the pH which can occur following the addition of nitrogenous
fertilisers. Rayment and Wallis (1981) found that for pigeonpea
growing on Fiji soils, fair to good growth occurred on soils with a pH
range of 5.0 to 5.4 but poor growth due to increased aluminium
availability was observed on soils with lower pH (4.5to 4.7).

Salinity and sodicity

No soils are classified as saline in either the surface or subsoil
according to the criteria of Northcote and Skene (1972). The majority
of the soils have low electrical conductivity (EC) and chloride values
throughout the profile. However, some profiles do have medium levels
of conductivity at depth (see Table 9). The Dundula soil is the only
soil to have a high EC of 1.2 mS/cm (at 1 200 mm) and a chloride of
1 800 ppm, which accounts for 90% of the measured soluble salts.
Similar trends for low profile salinity levels were found in the
Proserpine district by Thompson et al. (1981) and they suggest this
reflects a strongly leached soil environment. Gypsum was not found in
any profiles.
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Table 8. Soil pH reaction trends for the Mackay landscape units

Landscape unit No. of
Profiles

Depth
(mm)

pH
Range Mean*

Soils of uplands derived from acid
crystalline tuffs

(2)
1

0—100
100—1 200

5.6—5.8
5.1—5.2

5.7
5.1

Soils of uplands derived from acid to
intermediate intrusives and dykes

sedentary and alluvial—colluvial soils
with coarse surface textures

(4)
1

0-100
100-1 200

5.2—5.9
6.0—7.4

5.6
6.5

sedentary and alluvial—colluvial soils
with medium to fine surface textures

(6)
1

0-100
100-1 200

5.1—5.9
5.3—6.7

5.5
6.3

Soils of uplands derived from basic to
intermediate volcanics

sedentary soils (9)
1

0—100
100—1 200

5.0—6.0
5.4—8.6

5.7
—

alluvial—colluvial soils (3)
1

0—100
100—1 200

5.3—6.2
8.2

5.9
82

Soils of uplands derived from acid to
intermediate volcanics

(5)
1

0-100
100-1 200

5.3-5.8
5.6—8.8

5.6
—

Soils of uplands derived from
sedimentary rocks

(6)
1

0-100
100—1 200

5.2—5.9
5.3—9.6

5.6
—

Soils of alluvial—colluvial plains derived
from acid to intermediate volcanics and
sedimentary rocks

(3)
1

0-100
100—1 200

5.4—6.0
6.4—7.4

5.7
6.8

Soils derived from Quaternary alluvium

duplex soils of alluvial plains (9)
1

0—100
100—1 200

5.0—5.9
6.3—8.9

5.6
—

uniform clays of alluvial plains (4)
1

0—100
100—1 200

5.4—7.9
7.5—8.5

—

8.1

duplex soils of relict plains (4) 0—100
800—900

5.2—6.1
5.4—9.8

5.6
—

soils of levees, terraces and
floodplains

(4) 0—100
500—600

4.8—5.6
5.0’-5.7

5.2
5.4

Soils of the beach ridges and coastal
dunes

(2)
1

0-100
100—1 200

5.6—6.1
5.9—6.8

5.8
6.4

* Mean pH values are not given for landscape units with both acid and alkaline soil

reaction trends.
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Chloride accounts for 70% of the soil soluble salts in all but two
of the sites analysed. These sites, Jumper and Allandale, strongly
sodic variant, have less than 60% of the soluble salts present as
chloride. Very strongly alkaline pH is associated with these soils
probably indicating the presence of other ions such as carbonate and
bicarbonate.

Chloride profiles are illustrated in Figure 4 for soils derived
from Quaternary alluvium. Mirani soil represents the majority of
Mackay soils which have low to very low EC and chloride levels. The
Dundula soil is situated near mangroves and has high EC and chloride
levels. The Narpi and Benholrne soils have some chloride present in
their profiles but indicate strong leaching to 900 mm.
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Figure 4 Chloride profiles for selected soils on Quaternary alluvium with
very low, low, medium and high E.C. values
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Table 9. Selected chemical data for soils with medium to high electrical conductivity values
(~.45 mS/cm), or with strongly sodic subsoils (ESP > 15)

Soil Depth EC ESP
(mm) (mS/cm)

Ca/CEC Mg/CEC Mg/Ca
%

Soils of uplands derived from basic to intermediate volcanics

alluvial—colluvial soil
500 — 600 .32 12 .5 58 1.2

Etowrie 800 — 900 .51 15 .4 50 1.3
1 100 — 1 200 .51 17 .4 48 1.2

Soils of uplands derived from acid to intermediate volcanics

500 — 600 .33 24 .05 51 9.5
Whiptail 800 — 900 .34 45 .02 62 25.8

1 100 — 1 200 .47 49 .01 46 55.0

500 — 600 .02 4 .3 27 1.0
Wollingford (S60)* 800 — 900 .05 9 .4 39 1.0

1 100 — 1 200 .19 15 .4 45 1.0

Soils of uplands derived from sedimentary rocks

450 — 550 .02 5 .02 19 12.5
Pindi 800 — 900 .06 9 .002 19 96.0

1 100 — 1 200 .12 16 .001 24 190.0

500 — 600 .10 18 .3 62 2.4
Jumper (S3) 800 — 900 .30 29 .2 62 3.1

1 100 — 1 200 .45 39 .1 68 4.8

Jumper (S5) 500 — 580 .27 48 .1 41 2.0

Soils of alluvial—colluvial plains derived from acid to intermediate volcanics and sedimentary rocks

400 — 500 .03 6 .2 14 0.6
Ossa 800 — 900 .12 13

1 100 — 1 200(D)~ .17 17
.4
.4

22 0.5
21 0.5

500 — 600 .03 7 .3 27 1.1
Balberra 800 — 900 .09 12 .4 38 0.9

1 100 — 1 200 .21 15 .4 40 1,0

Soils derived from Quaternary alluvium

duplex soils of alluvial plains
500 — 600 .03 9 .2 49 2.8

Calen (S2) 800 — 900(D) .10 24 .3 71 2.7
1 050 — 1 100(D) .15 27 .2 64 3.1

500 — 600 .14 5 .4 40 .9
Eton 800 — 900 .33 10 .4 52 1.3

1 100 — 1 200 .46 14 .3 54 1.7

uniform clays of alluvial plains
500 — 600 .20 5 .6 26 .4

Benholme 800 — 900 .46 8 .7 30 .5

1 100 — 1 200 .51 10 .6 29 .5

500 — 600 .32 11 .2 48 2.3
Dundula 800 — 900(D) .78 16 .2 64 3.3

1 100 — 1 200(D) 1.3 20 .2 67 3.2

çuplex soils of relict plains
500 — 600 .02 12 .01 20 25.0

Kinchant 800 — 900 .07 19 .02 35 14.4
1 100 — 1 200 .23 26 .02 39 22.3

500 — 600 .14 7 .2 42 L9
Allandale 800 — 900 .46 12 .3 56 2.1

1 100 — 1 200(D) .33 24 .3 54 2.0

400 — 500 .20 96Allandale, strongly 750 — 850 .17 70
sodic variant 1 100 — 1 200(Pan) .15 87

.03

.02

.01

13 4.1
6 3.1
6 5.8

* S60 - site number; + (D) - buried layer;
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For purposes of defining sodicity or exchangeable sodium percentage
(ESP) the criterion of Northcote and Skene (1972) has been used. ESP’s
of 8 to 11 were calculated for the surface layers of the Septimus and
Kinchant, coarse sandy variant soils. Although the levels of ESP
classify these soils as sodic the analytical errors associated with
exchangeable sodium values lower than 0.5 meq/lOO g explain the
obviously misleading results. The surface layers of all other soils
are non sodic (ESP < 6).

Nineteen of the 61 profiles analysed had sodic subsoils (ESP 6 to
14) and a further nine had strongly sodic subsoils (ESP 15). The
latter are presented in Table 9. The Allandale, strongly sodic variant
soil has a maximum ESP of 96 at 600 mm depth.

Soil Survey Staff (1951) have indicated that advanced weathering of
clays releases magnesium especially, and that in solodized solonetz
soils most of the exchangeable sodium may have been lost. The same
process may occur in soloths. Teakle (1950) has described a soil near
Cardwell, north Queensland, which has 83% magnesium saturation of the
total exchangeable cations and a low ESP; as a magnesium soloth.
Thompson et al. (1981) also identified a soloth at Proserpine with 85%
magnesium saturation, low ESP and columnar structure. The Seaforth
soil profile has 64% magnesium saturation of the exchangeable cations
and an ESP of 5 at depth. Similar levels are recorded for a soloth in
the Glenelg region of Victoria (Stace et al. (1968), p. 185). The
profile morphology of the Seaforth soil may be due to the magnesium
levels.

The Sunnyside soil appears to be an anomaly. Its morphological
properties fit the solodic — solodized solonetz soils, but the ESP is
less than 1% and magnesium reaches only 38% saturation. van Wijk
(unpublished data) has prevIously sampled a profile with similar

morphology and in a similar topographic position adjacent to the study
area at Alligator Creek. This profile has similar physical and chemical
properties but with ESP’s of 9 to 18% and magnesium saturation of 53 to
55% in the subsoil. Further profiles need to be analysed to clarify

this anomaly.

In contrast, Wagoora and Pindi soils have friable and moderately
permeable clay subsoils which become sodic to strongly sodic below
900 mm. Wagoora may be classified as a prairie soil on morphological
features but has an ESP of 14 with 56% magnesium saturation of the
exchangeable cations at 1 400 mm depth. Stace et al. (1968) have also
described a soil at Bundaberg, Queensland, with similar properties as
a prairie soil (p. 139). The Pindi soil is strongly sodic (ESP of 16)
at 1 200 mmdepth but the B horizon is friable to auger and has
prismatic breaking to fine to medium blocky structure.
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Magnesium to calcium ratio and dispersion ratios

Mg:Ca ratios were used by Ernmerson and Bakker (1973) for assessment Of
the physical performance of some Victorian soils. They suggested that
Mg to Ca ratios greater than one, associated with relatively low ESP,
can cause clay dispersion, particularly in illitic soils. Leverington
(1955) found illite to be a major clay constituent of some duplex soils
in the Mackay district.

Mg:Ca ratios vary widely in the clay subsoils of duplex profiles at
Mackay. There is a poor correlation between the Mg:Ca ratio and the
dispersion ratio described by Bruce and Payment (1982). Examples of
this poor correlation include the Pindi soil which has the high Mg:~a
ratio at 900 mm depth of 96:1, but has only a moderate dispersion ratio
of 0.62. In contrast, the Sunnyside soil has a 0.7:1 (Mg:Ca) ratio at
900 mmdepth and a very high dispersion ratio of 0.98. Moreover, the
Marian soil has a similar Mg:Ca ratio (0.6:1), but a low dispersion
ratio of 0.48 at the same depth.

Bruce and Crack (1978) found Mg:Ca ratios in excess of 5:1 common
for duplex soils in Queensland. Thompson et al. (1981) found ratios of
1.0 to 1.5 Mg:Ca in solodics at Proserpine while soloths varied from 5
to 30. At Mackay ratios vary from 0.7 to 6:1 for solodic - solodized
solonetz soils and from 0.5 to 190:1 for soloths at 1 200 mm depth.

Cation exchangecapacity, basesaturation and cations (Ca, Mg and K)

The cation exchange capacity (CEC) and base saturation vary
considerably over the suite of Mackay soils. The deep sandy soils of
Marwood, ~ndergrove, Neils and Kinchant, coarse sandy variant have CEC’s
of 5 meq/lOO g throughout the profiles. The CEC values would be even
lower if determined at field pH as the soils are medium to strongly
acid, except for the Neils soil which has a neutral pH. The CEC method
used (Bruce and Rayment 1982) over-estimates CEC in acid soils,
especially in the upper horizons containing high levels of organic
matter.

The highest CEC’s occur in the fine textured Victoria Plains and
Brightley soils on alluvium, Silent Grove soil on alluvium—colluvium
and the Royston and Wagoora, basic parent material variant (sample site
7) soils developed on basic to intermediate volcanics. They have A
horizon CEC’s of 36 to 57 meq/lOO g and B horizons values 31 to 72 meg!
100 g. The high CEC in the A horizon of the medium textured Kowari
soil (42 to 44 meq/lOO g) is probably related to the high organic carbon
levels of 5.0 to 6.7%.

The base saturation of A horizons is generally less than that of B
horizons. The mean base saturation of the 0 to 100 mm samples is 42%
while that for the 500 to 600 mm samples is 65%. The lower depth
samples from Netherdale soil have high base saturations of 140 to 160%.
These could be due to cation release from primary minerals in the
decomposing C horizon. Eleven profiles have highly base unsaturated
B horizons ( < 30%) and are all acid to strongly acid.
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There are 38 sites that have not been previously cultivated for
cane production although four of these sites have probably received
some applications of superphosphate fertilises on improved pastures.

Exchangeable calcium, magnesium and potassium levels for the 0 to
100 mm soil layers vary considerably with the major determinant of
levels being soil texture. The mean and standard deviation of the Ca,
Mg and K levels for coarse textured surface soils (sand to light sandy
clay loam) and for finer textures, both fertilised and unfertilised,
are shown in Table 10. The coarse textured soils generally have much
lower levels. Although the data is inconclusive there appears to be
little effect from fertiliser on levels except perhaps on the Ca levels
in coarse textured soils.

Table 10. Exchangeable Ca, Mg and K levels for the 0 to 100 mm layer
of coarse and finer textured soils, fertilised and
unfertilised

Coarse texture Finer texture

Mg Mg
Ca meg! K Ca meg! K

bOg lOOg

Fertilised
+

2.06
1.61

0.92
+ 0.58 +

0.24
0.09

4.84
4.6 +

2.92
2.34 +

0.37
0.21

Unfertilised 1.29
0.81

0.84
±0.47

0.19

0.14

4.81
4.44

3.24
3.02

0.3
0.23

Total potassium and phosphorus

The total potassium levels in sedentary and alluvial-colluvial soils
are variable and related mainly to parent material. Sedentary soils
developed on granite such as the Dunwold and Septimus soils have total
potassium levels of over 2%, whereas soils developed on intermediate
volcanics such as the Wagoora, Royston and Nabilla soils have levels
less than 0.5%.

There appears to be a good correlation between age and total
potassium levels for soils developed on Quaternary alluvium. The
provenance of the alluvium is dominated by the Urannah complex and so
it is reasonable to assume there has been a consistent supply of
potassium to the older and younger alluvium.

Figure 5 shows the total potassium levels down the profile for four
groups of soils developed on Quaternary alluvium. The youngest soils,
those on the levees, terraces and flood plains have the highest levels
of total potassium followed by the duplex soils of the alluvial plains,
the uniform clays and lowest levels are found in soils developed on the
relict plains.
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McDonald (pers. comm.) found a similar trend for soils at
Emerald as did Thompson et al. (1981) for soils at Proserpine. The
total potassium levels of the soils on Tertiary sediments at
Proserpine are of the same order as the soils developed on the relict
plains. This indicates the relict plains may be of Tertiary age.

Total phosphorus levels generally decrease down the profile. A
similar pattern to total potassium levels in soils derived from
alluvium is evident in Figure 6. The younger terrace soils have
levels of 0.04 to 0.03% compared to the older duplex soils with levels
of 0.025 to 0.15%. The soils of the relict plains have extremely low
levels 0.01 to 0.004%

Total Potassium %

.50 .75 1.00 1.25 1.50 1.75
0

100

200

300

400

500
E
E

-~ 600
0~
0)
a

700

800

900

1 000

1100

1 200

0 .25

Figure 5 Total potassium profiles for soils derived from Quaternary alluvium



Total Phosphorous %

duplex soils of alluvial
plains *

uniform clays of
alluvial plains

duplex soils of
relict plains

soils of levees,
terraces and
floodplains

0 01 .02 03 .04 .05

E
E

a.
4)
0

0

100

200

300

400

500

600

700

800

900

1 000

1100

1 200

Soils derived from
Quaternary alluvium

U’

* excluding Calen

Figure 6 Total phosphorous profiles for soils derived from Quaternary alluvium



53

Levels in sedentary soils vary from 0.05 to 0.03% for soils
developed on parent materials such as granodiorite and intermediate
volcanics to 0.02 to 0.015% for soils developed on sediments and
granite to 0.01% for soils developed on acid crystalline tuffs.

Available soil water capacity

The available soil water capacity (ASWC) is usually calculated using
-1/3 and -15 bar water contents. Gardner (1971) claims that the -1/3
bar water content is not reliable for estimating the ASWCon machine
ground (< 2 mm) clay soil samples.

Table 11 shows the calculated plant available water (PAW) for
eleven profiles using the method of Shaw and Yule (1978). The
calculated PAWwas converted to volumetric water using a bulk density
calculated from maximum gravimetric water content. The differences
were then summed to the depth of maximum rate of increase in chloride
concentrations (Shaw and Yule 1978).

Table 11. Calculated plant available water for eleven soils

Soil Calculated PAW (mm)

Narpi 133
St Helens 122
Pindi 133
Cameron 112
Seaforth 125
Belmunda 120
Wagoora 139
Ossa 122
Mulei 116
Kuttabul 136
Royston 141

Particle size analysis

Figures 7 and 8 show the clay percentages down the profile for selected
duplex and clay soils. The highest clay contents in the B horizons of
the duplex soils are at the 500 to 600 mmsample depths. The increase
in clay content at 1 100 to 1 200 mm in the Sandiford profile is due
to a buried layer.

The clay soils generally have A horizon clay contents around 40 to
50% increasing to 60 to 70% down the profile. The sedentary Royston
soil shows a decline in clay content below 300 mm as decomposing parent
material is encountered at shallow depth.
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Clay activity ratio

The clay activity ratio (dC/clay) m. equiv. per g clay, was
calculated for the 500 to 600 mm and 800 to 900 mm samples. Results
indicate most clay B horizons have activity ratios of around 0.4 to
0.5. The highest ratios of around 0.8 to 1.0 were in soils such as
Wagoora, basic parent material variant, Royston, Kungurri and Silent
Grove which are associated with intermediate to basic volcanics. The
alluvial clay soils had ratios of 0.7 to 0.6.

Of particular interest is the Pinnacle soil which has around 70%
clay and an activity ratio of only 0.1, indicating that kaolin is the
dominant clay mineral. The Munbura and Neils soils also have low
ratios of 0.1 to 0.2.

Soil fertility

Chapman et al. (1981) gives critical soil nutrient levels for sugar cane
growing as ‘deficient’ where ‘a yield response to fertiliser
application is most probable’ and ‘marginal’ where ‘crop responses are
less likely to occur’. The chance of a yield response from fertiliser
is only slight if soil nutrient levels are above the marginal levels.
These levels are given in Table 12.

Table 12. Critical soil nutrient levels for sugar cane (Chapman et al.
1981)

Soil nutrient Deficient Marginal Unit

p 5 5-20 ppm
K (after harvest) 0.12 0.12 — 0.20 meq/lOO g
K (after fallow) 0.17 0.17 — 0.25 meg/bOO g
Ca 0.5 0.5 — 1.5 meg/bOO g
Mg — 0.08 0.08 — 0.3 meajlOO g
SO4S
Cu

5
0.3

5—10
0.3 - 0.5

ppm
ppm

Zn 0.8 0.8 — 5.0 ppm
Fe 5 5-10 ppm
Mn 5 5-10 ppm

These critical levels approximate the low to very low general
ratings of Bruce and Rayment (1982).

Interpretation of soil nutrient levels is highly problematic
especially with sugar cane. Chapman (1982) found poor correlations
between soil analyses for N, P and K and yield responses. Haysom (pers.
comm.) suggests the 12 month crop cycle and thus the long period over
which the cane plant can ‘forage’ for nutrients, makes the levels of
soil nutrients, particularly trace elements, less critical for sugar
cane than for other crops with shorter growing periods.
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Soil fertility ratings for the 0 to 100 mmlayers of soils in the
landscape units are given in Table 13. Fertility ratings within
landscape units vary considerably but the soils derived from
crystalline acid tuffs, the soils of the relict plains and the soils of
the coastal dunes and beach ridges all have low fertility. Soils with
medium to high fertility include the uniform clays of the alluvial
plains and soils derived from intermediate to basic volcanics.

The extractable phosphorus (acid P) levels of fertilised and
unfertilised profiles were compared. Phosphorus levels in the 0 to
100 mm sample were 10 ppm or less for 31 of the 34 unfertilised sites.
The Kowari soil is unique with P levels in excess of 300 ppm.

Seventeen of the 27 fertilised sites had acid P levels in excess
of 20 ppm with only three sites having less than 10 ppm.

Organic carbon levels (uncorrected Walkley and Black) were compared
between 24 permanently cultivated and 37 non—cultivated sites for the
O to 100 mm layers. The permanently cultivated sites have a mean level
of 1.1% C ranging from 0.3 to 2.7% C. The non-cultivated sites have a
mean level of 1.6% C ranging from 0.7 to 6.7% C. Whether a drop of
0.5% C in the cultivated soils is significant to soil workability and
soil fertility is as yet unknown.

The organic carbon levels are lower in soils with coarse surface
textures. The Kowari soil has the highest level of 6.7% C.

Carbon : nitrogen ratios vary considerably between soils. There
appears to be no pattern within landscape units or between cultivated
and non-cultivated sites. The mean C:N ratio for all soils is 13.9:1
in the surface 100 mmwith a range from 6:1 to 24:1. Probert (1977)
calculated a mean ratio of 13.5:1 for some north Queensland soils but
also with considerable variation.

Thompson et al. (1981) report C:N ratio means of 16:1 to 19:1 for
soil groups of the Proserpine lowland. Blakemore and Miller (1968)
associated high C:N ratios with infertile soils in New Zealand and
Thompson et al. (1981) report a similar pattern for Prosperine soils.
However, Kowari (non—cultivated) and St Helens (cultivated) are two
of the most ‘fertile’ soils in Mackay and also have the highest ratios,
24:1 and 20:1 respectively. Probert (1977) also found high ratios for
soils not considered ‘infertile’.

Total sulphur levels decrease with depth in nearby all soil
profiles analysed. However, Chapman et al. (1981) found that sulphate
sulphur levels marginally increased with depth. Most soils have total
sulphur levels of less than 0.02% with coarse textured soils often
having levels less than 0.01%. The highest level, exceeding .05%, was
recorded in the Kowari soil.

Soils with coarse surface textures have low Cu levels 0.1 to 0.3 ppm
and yield responses in sugar cane to applications of copper sulphate have
occurred in some areas. Most other soils have levels of 0.3 to 5 ppm.
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Zinc levels are low (0.2 to 0.5 ppm) in the Marwood, Munbura,
Septimus, Gargett, Pinnacle, Sandiford, Andergrove and Allandale,
strongly sodic variant soils. Other soils have adequate levels.

Manganese levels range from 4 to 345 ppm with most soils having
medium to high levels. Soils with levels less than 10 ppm include
Marwood, Mulei, Mirani, Kinchant, Allandale, strongly sodic variant
and Andergrove.

The iron levels which range from 18 ppm to 280 ppm are considered
adequate for sensitive crops (Viets and Lindsay 1973).

Calcium levels are generally adequate but some 16, 0 to 100 mm
layer samples have levels less than 1.5 meq%. Yield responses in
sugar cane to calcium fertiliser (dolomite, lime, gypsum) have
occurred, particularly on coarse textured soils.

Magnesium levels of less than 0.3 meq% in the 0 to 100 mm layer
samples occur in the Septimus and Andergrove soils.

In the Mackay district, no yield responses in sugar cane have been
observed to applications of iron, magnesium, zinc or sulphur
(Haysom pers. comm.).

Table 13. Soil fertility ratings for landscape units (0 to 100 man layer)

Land ntscape u Organiccarbon Phosphorus
*Acid_P

Potassium
Exch K*

Sulphur
Total S

DTPA
Fe

1 Extractable elements
Mn Cu Zn

Soils of uplands derived
from acid crystalline tuffs

low v. low v. low low adequate medium low low

Soils of uplands derived
from acid to intermediate
intrusives and dykes -

coarse surface textures v. low
- low

v. low
- high

low -

medium
V. low
- low

adequate medium low -

medium
low -

medium

medium to fine surface
textures

low -

v. high
v. low
v. high

- medium
- high

low -

high
adequate medium

- high
medium medium

Soils of uplands derived
from basic to intermediate
vol canics

low -

high
v. low
- high

low -

high
low -

medium
adequate medium

- high
medium
- high

medium
•

Soils of uplands derived
from acid to intermediate
vol cani Cs

low -

medium
v. low low -

high
low -

medium
adequate medium

- high
medium
- high

medium
- high

Soils of uplands derived
from sedimentary rocks

low -

medium
v. low v. low

- low
low -

medium
adequate medium low -

medium
medium

Soils of alluvial-colluvial
plains derived from acid to
intermediate volcanics and
sedimentary rocks

low v. low low low adequate medium low -

medium
medium

Soils derived from
Quaternary alluvium

duplex soils of alluvial
plains

low v. low low low adequate medium
- high

medium medium

uniform clays of alluvial
plains

medium v. low
- high

medium
- high

low -

medium
adequate medium

- high
medium medium

duplex soils of relict
plains

low v. low low -

medium
low adequate medium low low -

medium
soils of levees, terraces
and flood plains

v. low
- low

low adequate medium
- high

medium medium

Soils of the beach ridges
and coastal dunes

low * low adequate medium low low -

medium

* For non—cultivated sites only
* All sites are cultivated
1 This rating is based upon Viets and Lindsay (1973), all other ratings are

from Rruc~ and Paym@nt (1902)
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10. LAND DEGRADATION

10.1 Salinity and sodicity

At this stage no definitive work has been completed on the types and
causes of salinity and sodicity in the Mackay district. To date, the
total area affected has been estimated at 400 ha, and is increasing.

Three broad categories of affected soils have been recognised.
These include problems caused by sea water intrusion, by shallow water
tables and seepages associated with uplands, and by relict sodic areas.

Seawater intrusion

Soils affected by sea water intrusion have high levels of total soluble
salts. Underground water quality has been affected by excessive
pumping from aquifers close to the coast which has allowed sea water
into previously fresh water aquifers. South of Mackay city the salt
water - fresh water interface occurs 1 to 4 km from the coast. Water
quality from bores in susceptible areas is monitored, especially in
times of low rainfall and pumping is restricted when necessary.

Areas affected by sea water intrusion tend to be larger than
seepage areas, often 2 to 10 ha. The total area affected is 80 to 100
ha.

Seepages associated with uplands

Groundwater seepage may result in salt affected soils with either
medium to high levels of total soluble salts and/or strongly alkaline
pH. The outbreaks are locally referred to as ‘soda patches’ where the
often spectacular effects in sugar cane blocks include no crop growth,
extremely hard and intractable soils when dry and wet ‘spewey’ soils
for long periods following rain. These severe symptoms mostly occur
in relatively small areas of less than 0.5 ha although outbreaks of
5 ha have been recorded. It is suspected that there must be larger
areas which suffer less spectacular growth restrictions and so go
undetected.

There is a good correlation between geological formation and
susceptibility to outbreaks. The Urannah Igneous Complex and Calen
Coal Measures have little secondary salting associated while the
Carmila Beds, Lizzie Creek Volcanics and Campwyn Beds each have
potential for the development of secondary salting. The outhreaks
usually occur in footslope positions often at the boundary between
Victoria Plains or Calen soils and sodic upland soils such as
Wollingford, Whiptail or Jumper. Soils developed on intermediate
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volcanics such as Nabilla and Glenella, may have secondary salting
developed in lower slope positions. Within the study area there is
approximately 150 ha severely affected by seepage salting and sodicity.

Ameliorative measures recommended by the BSES include gypsum
applications, together with subsurface drainage. The aim is to improve
profile drainage, lower water tables, displace sodium ions from the
exchange complex and leach the profile.

Relict sodicity

Relict sodic areas occur south of Marian, and near Palrrtyra. These
areas developed prior to land clearing and supported only depauperate
plant communities. The profiles have low levels of salts, but the
cation exchange complex is dominated by sodium and the B horizon is
strongly alkaline. There are approximately 150 ha affected.

10.2 Soil erosion

The extent of existing soil erosion was recorded for each uma suitable
or marginally suitable for agriculture. Current erosion is difficult
to assess in cane land because the regular cultivation and landscaping
undertaken by farmers tends to disguise the effects of erosion.
Evidence for erosion includes rills down furrows, soil deposition,
exposed B horizons or unusually shallow A horizons and gullies. Stream
bank erosion is also difficult to assess due to limited access to
streams.

There are 1 740 ha suffering severe, accelerated soil erosion.
This is mainly due to nh erosion in cane inter—rows oriented down
the slope, especially in highly erodible soils such as Dunwold and
Kuttabul.

Gully erosion is generally not severe in this district with most
occurrences due to poor farming practices where water is concentrated
into headlands and inappropriate waterways. The most serious gully
erosion occurs in those soils with sodic B horizons.

Some 23 600 ha have observable, though not severe, symptoms of
erosion, again due mainly to rill erosion in inter-rows of cane land.
There was little evidence of extensive erosion in grazing lands, the
problems in these areas being primarily associated with roads and
tracks.

34 100 ha of erodible land show little evidence of erosion but
probably suffer minor nh erosion. Minor gully erosion may occur
where water disposal is poorly designed. These less eroding lands
require soil conservation measures to stabilise the land surface and
maintain the productive potential of the soil.
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Stneamnbank erosion is not a major problem but there have been
isolated serious problems along St Helens, Murray and Cattle Creeks.

The total area of land which requires soil erosion control measures
is approximately 66 500 ha. By the end of 1983 some 4 500 ha of cane
land will have contour banks or other soil erosion control measures
implemented.
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APPENDIX I

Explanation of codes for the uma data file

Location

Eastings. Australian Map Grid (AMG) reference for a labelling
point within the unique map area (uma).

Northings. AMGreference for the same point within the uma.

Zone. A code for the zone designation of the AMG. The survey
area is entirely within zone SF55 coded as 55.

Resource inventory

Uma number. A numeric code assigned sequentially from the first
uma described through to the last (1 to 9999).

Mapping unit name. Based on the dominant soil (soil profile class).
Symbols are from the reference on the soils map.

Geological reference. Map symbols from the Proserpine and Mackay
1:250 000 geological series.

Parent material. Indicates alluvial—colluvial material.

Soils - variability.
1. Relatively homogenous, similar agricultural soils associated.
2. Relatively homogenous, dissimilar agricultural soils associated.
3. Relatively heterogenous, similar agricultural soils associated.
4. Relatively heterogenous, dissimilar agricultural soils associated.

Associated soils. Codominant and/or minor associates.

Slopes. Minimum, modal and maximum slopes of the uma estimated in
per cent.

Erosion assessment. (EA).
0 — no significant water erosion.
1 - little evidence of erosion; land probably suffers minor sheet and

nil.
2 - observable erosion; including soil deposition, minor gullies,

eroded furrows and exposed subsoil in cultivation.

3 — severe erosion; gullies developed.
4 — streanibank erosion.
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Landform.

Erosional terrain —

Relative relief Slope

LP Level plain < 9 m < 1%
GP Gently undulating plain < 9 m 1 - 3%
UP Undulating plain < 9 m 3 - 10%
RP Rolling plain < 9 m 10 - 32%
B Badlands < 9 m > 32%
GR Gently undulating rises 9 - 30 m 1 — 3%
UR Undulating rises 9 — 30 m 3 — 10%
RR Rolling rises 9 — 30 m 10 — 32%
SR Steep rises 9 — 30 m 32 — 56%
B Badlands 9 — 30 m > 56%
UL Undulating low hills 30 — 90 m 3 — 10%
RL Rolling low hills 30 — 90 m 10 — 32%
SL Steep low hills 30 — 90 m 32 — 56%
VL Very steep low hills 30 — 90 m 56 — 100%
B Badlands 30 — 90 m > 100%
UH Undulating hills 90 — 300 in 3 — 10%
RH Rolling hills 90 — 300 m 10 — 32%
SH Steep hills 90 — 300 m 32 — 56%
VII Very steep hills 90 — 300 in 56 — 100%
PH Precipitous hills 90 — 300 in > 100%
RM Rolling mountains > 300 m 10 — 32%
SM Steep mountains > 300 m 32 — 56%
VM Very steep mountains > 300 m 56 - 100%
PM Precipitous mountains > 300 m > 100%

* Source: Speight, J.G. (1984), ‘Landfomm’, in ‘Australian Soil and

Land Survey Field Handbook’~, McDonald, R.C., Isbell, R.F., Speight, J.G.
Walker, J. and Hopkins, M.S. (Inkata Press, North Clayton, Victoria).

Aggraded terrain -

LA Plain, alluvial
LM Plain, marine (tidal flat)
FL Flat, alluvial and alluvial-colluvial, locahised
SP Swamp
DB Coastal dune, beach ridge and foredune
LE Levee
TS Terrace, stream (level 1)
TT Terrace, level 2
TU Terrace, level 3
TV Terrace, level 4
SB Stream-channel (streambank and bed)

Salt affected soils (SAS).
F - saline/sodic patches associated with uplands; that is, usually

footslopes and nearby alluvium.
P - saline/sodic patches on alluvial plain.
I - saline patches due to sea water intrusion.
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Land suitability

Limitations to cane production.
m - moisture availability
n - soil nutrient
s - sahinity/sodicity
t - topography
k - soil workability
r — stoniness
w — wetness
e — erosion
£ - flooding

Land suitability class.
1. Land suitable for long term sugar cane production with no

limitations.
2. Land suitable with slight himitatkons.
3. Land suitable with moderate limitations.
4. Land marginally suitable with severe limitations.
5. Land not suitable for long term production of sugar cane.

Areas

Total area. Total area of each uma.

Estimated assigned area. Estimated existing assigned area in each
uma.

Potential assigned area. Estimated potential assigned area in
each uma.

Alienated land. Land in each uma used for infrastructure and/or
not suitable for cane production.

Identity

Survey code. MCLS - Mackay Sugar Cane Land Suitability Study.

Record type number. Number 23.
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APPENDIX III

Common and Scientific Names of Plant Species

Scientific Name Coinnion Name

E~calyptusaiba Poplar gum

E. drepanophyiia Queenslandgrey ironbark

E. intermedia Pink bloodwood

E. papuana Ghost gum

~7.tereticornis Queenslandblue gum

E. tesseliaris Moreton Bay ash

Meialeucct deaibata Tea-tree

M. 7,eucadendron Weeping tea-tree

M. nervosa Tea-tree

M. viridiflora Broad leaf tea-tree

Pandanus spp. Pandanus, screw pine

Pianchonia careya Cocky apple

Tristania suaveoiens Swamp mahogany

Xanthorrhoea johnsonii Grasstree, black boy
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APPENDIX IV

DESCRIPTION OF SOIL PROFILE CLASSES

MARWOOD (Mw)

~ An acid bleached sand with an iron-organic By horizon in the
A horizon of an acid glayed duplas soil deveToped on coarse
grained acid tsffs and intrssives.

Principal Profile Form: ic 2.21, 3.21.

Great Soil Groap: Podzol developed in A horizon of gleyed podzolic
soil.

Parent Material: .Rhyodacitic crystal tsffs of Carnila Beds and acid
intrusives.

Landforin: Gently undslating plains and rises; nodal slopes 1-4%.

_________ A
1

: Brownish black to brownish grey; brownish
1 grey (dry); loany coarse sand to coarse

sandy loan; single grain; loose; nay
haee 155 angular quartz grit; p41 5.5-
6.0. Clear to -

A
2

: Brownish grey to greyish yellow brown;
brownish grey to light grey (dry);
conopic000s to sporadic bleach; coarse
sand to coarse sandy loan; single grain;
nay have 15% angular quartz grit;
p41 5.5-6.0. Clear to -

B
2

: Bright yellowish brown to dull yellow
orange or brown to black; nay have 10%
neditan distinct brown nottles; loany
coarse sand to light sandy clay loan;
nassive; nay have 20% angular quartz
grit; p11 5.5-6.0. Abrupt to clear to —

~ Greyish yellow brown to light grey; nayhave 10% medium prominent yellow
mottles; conspicuous bleach; coarse
sand to loany coarse sand; single grain;
10-20% angular quartz grit; p41 5.5—6.0.
Abrspt to clear to -

~1~2 Light grey to grayish white and
yellowish brown to bright yellowish
brown; nay have 25% nadiun prominent
red mottles; coarse sandy clay to
nedium heavy clay, with coarse sand;
nassiva; 10—30% angular quartz grit;
p415.5—6.0.

Corenents: The depth and degree of davelopnent of the 82 horizon is
variable.

DIJBIWOLD (Du)

ç~~t: An acid, bleached mottled yellow—grey sandy duples soil
developed on granite of the Urannah Ignnaas Conples.

Principal Profile Fore: Dy 5.41, 5.42, 3.41; Dg 4.41, 4.42; Dy 5.81,
5.82.

Great Soil Group: Ynllow-gleyad podzolic soil.

Parent Material: Granite of the Urannah Igneous Conpleo.
Landfortn: Undulating plains to undulating rises; nodal slspes 3-5% but

nay range to 15%.

Surface Features: May have 1-3% subangalar gravel and cobble.

_________ A
1

: Greyish yellow brown to brownish grey;

brownish grey to greyish yellow brown
(dry); loany coarse sand to light sandy
clay loan, coarse sandy; nay have
sporadic bleach; nassive; loose to week
hardsetting surface condition;
p41 5.5—6.5. Clear or abrupt to -

A
2

: Brownish grey, grayish yellow brown to
dull yellow orange; light grey (dry);
coaroe sand to light sandy clay loan,
coarse sandy; conspicuous bleach;
nassive; p41 5.5-6.5. Clepr to —

nay Dull yellow orange to grayish yellow
have brown; nay have 10-20% nadiun faint to
A

3
- distinct yellow, brown nottles; sandy

Bi: clay loan, coarse sandy to coarse sandy
clay; nassiva; nay have 5% iron—
nanganeon nodules; p41 S.5-6.5. Clear
to abrspt to -

82: Light gray to grayish yellow and dull
yellow orange to bright yellowish brown;
10—30%fine to nadmnan distinct brown,
red, yellow and grey mottles; coarse
sandy clay to nedian heavy clay with
coarse sand; massive to moderate fine
sabangular blocky; nay have 10% iron—
nanganesa nodules; p41 5.S-6.5
(occasionally 7.0).

BC-C: Decomposing granite. Fresh rock nay be

encountered from 850 nan.

Conanants: Alkaline p41 in the B horizon of sona profiles along the
Gargatt—Saptinus fault line iS probably due to influence
from nearby Lizzie Creak vslcanics.

200mm

MUN8IJRA (Moo)

ç~g~~:An acid, bleached rod-yellow, massive, sandy duplex to
gradational soil developed on coarse grainad acid tuffs and
intrusivas.

Principal Profile Fore: Dr 4.81; Dy 5.81; Gn 2.111, 2.04, 2.54.

Great Soil Group: Red-yellow podznlic soil.

Parent Material: Rhygdacitic crystal tuffo of Carmila Beds and acid
intrusives.

Landforn: Gently undulating plains to undulating rises, nodal slopes
2-4%.

0
20

350

500

1 000

A
2

B
2

200

A
1

: Grayish yellow brown; brownish grey
)dry); loamy coarse sand to light sandy
clay loan; 30—50% coarse quartz grit;
nassiva; louse to weak hardsattiog;
p41 5.5-6.0. Clear to -

A
2

: Light brownish grey to dull yellowish
brown ; light gray to dull yellow orange
(dry); coarse sand to coarse sandy loan;
coninonly conspicuous bleach; nassive;
40-60% coarse quartz grit; p41 5.5-6.0.

500 Clear or gradual to -

nay Dull yellow orange to bright reddish
have brown; coarse sandy clay loan to sandy
Bo: clay; nassiaa; 40—50% quartz grit;

p41 5.5.

82: Red, reddish brown to bright yellowish
brown; whole coloured or nay have 20%
medium prominent red or yellow mottles;
sandy clay to medium clay; naosine;
15-50% quartz grit; pH 5.0—6.8.

1 200mm

SEPTIMUS (Sp)

c2nG82~: An acid, bleached sand with pale yellow B horizon developed

on granite of the Urannah Igneous Complex.

Principal Profile Form: Ic 2.21, 2.22.

Great Soil Group: Rudimentary podzol.

Parent Material: Granite, nainly of the tlrasnah Igneous Conplas.

Landform: Dsdulatimg rises; modal olopeo 2-4% ranging to 8—02%.

A
1

: Grayish yellow brown to brownish gray;
brownish grey (dry); loamy send, loamy
coarse sand to coarse sandy loam; loose;
massive; pH 5.8—6.0. Clear to —

A
2

: Grayish yellow brown to brownish gray;
light gray )dry); sandy loam, coarse
sand to coarse sandy loan; massive;
conspicuous bleach; 5—15% angular quartz
and faldspathic grit; p41 5.8-6.0. Clear
or gradual to -

82: Dull yellow nranga to bright yellowish
brown; nay have 20% nadiun distinct grey
mottles; gritty coarse sand to coarse
sandy loam; nassiva; 15—SOS angular
quartz and faldopathic grit; nay have
2-5% iron manganese nodules; p41 5.5—5.8.
Diffuse to -

BC-C: Bright yellowish brown; mottled;
decomposing granite; pH 5.5—6.5.

500’

1 000

200mm

Cuements: Occasionally the upper DO cm of the B horizsi~has a coarse
sandy clay loam teotare, thus these Gm 2.34 profiles are
bleached yellow earths.

oi
iooL. A

1

0I
iooL A

1

0~
soL A

1

500

Structure of the 8 horizon nay vary from massive to
moderate blocky over short distances.
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Appendix IV (Continued)

URUBA, sandy A horizon variant (Ub 2)

c200eRt) An acid, blearhea yvllow sandy dupleo to gradational soil
deaeloyed on granite of the Urannah Igneous Conpleo.

Principal Profile Form: Dy 2.62, 2.61, 3.82; Gn 2.65.

Great Soil Group: No suitable group.

Parent Material: grid intrasises granite to granodiorite) of the
Drvnnah Igneous Cooplea.

Landforin: Dndulating to rolling rises; nodal slopes 6—81 ranging to

Surface Features: Some rock’ outcrop.

0
50

200

500

A
1

: Dreyish yellow brown: brownish grey
(dry); sandy loan, coarse sandy loan to
light sandy clay loan; weak hardoettiog;
2—li angular quartz grit; nassiae;

150 p11 0.6—6.0. Clear to —

A
2

: Greyish yellow brown to dull yellowish

brown; sandy clay loan to coarse sandyclay loan; nay have conspicuous bleach;
2—lit angular quartz grit; nassive;
pH 5.8-6.0. Clear to -

82: Dall yellow orange to bright yellowisi
brown; nay have 5—151 fine distinct grey
and yellow nottles; sandy clay to nedian
clay sandy; IS—SO’: angular quartz grit;
massive to weak structure; p1-I 5.8—6.8.

DC—C: Decomposing granite/granadiarite : Ught
grey to dull yellow orange; coarse
sandy’ clay loan to coarse sand;

900 pe 6.0-7.0.

~ An acid, gleyed duplex sail with deep bleached sandy A
horizon developed on allusial—rolluvial naterial fran arid
intrusives of Irannah Igneous Complex.

Principal Profile Porn: Dy 5.81; Dg 4.81.

Groat Soil Group: Glayed podzolic soil.

Parent Material: Alluvial—colluaial materials fran acid intrusives

(granite) of Uraneah Igneous Cmoplea.

iandforn: Gently undulating plains and rises; modal slopes 1—4%.

42:

TOO

A
2

Al: Brownish grey to greyish yellow brown;
brownish grey )dry); loany coarse sand
to coarse sandy loan; massive; loose;
p6 5.5—6.0. Abrupt or clear to —

Yellowish grey to brownish grey, greyish
brown and dull yellow orange; light gray
)dry); may have 10% fine distinct brawn
mottles; coarse sand to light sandy clay
loan, coarse sandy; conspicuoss binach;

nassive; 20—40%gsartz grit; nay have1—2%iron—nangunesa nodules; pH 5.5—6.0.
Clear to -

12: Light grey to doll yellow and dull
yellow orange to bright yellowish brown;
10~4D%fine to medium distinct yellow,
grey or brown nattles; coarse sandy
clay to nediun clay, with coarse sand;
massive; 15—50% qaartz grit; nay have
10% iron—nanganese nodules; p8 5.5—6.5.

1100

1 200mm

16

N~N

N
BO-C

‘1 200mm

GARGCTT, deep A horizon variant (Ga 1)

GARGETT (Ga)

~g~p~: A neutral , bleached mottled yellow—grey sandy duplex soil
developed on allovial—collavial material fran acid intrusises
of the Urannah Igmeous Comples.

Principal Profile Pans: Dy 3.42, 3.82, 5.42, 5.82, 3.41; Dg 4.82, 2.42.

Great Soil Group: Yellow—gleyed podzolic soil.

Parent Material: Allavial—callusial material fran acid intrusives

)granites) of the Urannah Igneous Complex.

Landfortn: Gently undulating to undulating plains and rises; modal

slopes 1-3% but ranging to 6%.

Sunface Features: May have 2% subangalar cobble and gravel.

A
1

: Greyish brown to grayish yellow brawn
brownish grey )dry); coarse sandy loam
to sandy clay loan; may have sporadic
bleach; massive; loose to hardoetting;
pH 5.5-6.0. Clear to abrupt to —

A
2

: Brownish grey to greyioh yellow brawn and
dull yellow orange; light grey (dry);
coarse sandy laen to sandy clay loam;
conspicamus bleach; massive; pH 5.5—6.0.
Clear to abrupt to —

nay Grayish yellow brawn to dull yellow
have orange; sandy clay loam to coarse sandy
A

3
- clay; nassisa to weak stracture; nay

B have SI subangular gravel; 5% quartz
1’ grit; nay have 100 iran-manganese

nodules; pH 5.5—7.0. Clear to abrupt
to -

82: Drawsish grey to light grey and doll
yellow orange to yellowish brown; 10—40%
fine to medium distinct brown, yellow
and grey mottles; sandy clay to median
heavy clay, median to coarse sand
evident; weak to moderate stractare; nay
have 5% angular and subangalar gravels;
S-1i% quartz grit; may have 5-10% iron-
manganese nodules; p11 6.0-7.5.

I: Buried layers of variable teotores and

200mm colours.

Conenents: Alkaline pH in the B horizon of some profiles along the
Gargett-Septinus fault line is probably doe to inflaence
from the Lizzie Creek Volcanics.

TANNALO (Ta)

cp5a(~: An acid to neutral brown massive sandy gradational soil
developed on allavial—collueial material fran the 8rannah
Igneous Complex.

Principal Profile Fore: Gm 2.21, 2.22, 2.41, 2.42; Db 1.51.

Great Soil Group: No ssitable groap.

Parent Material: Allueial—collavial material from acid to
intermediate istrasiees )granite to granodiorite)
of the Orannah Ignemas Cmnpleo.

1.andforsn: Gently undulating to undulating plains; modal slopes 2—4%
ranging to 5%:

1 200mm

A
1

: Dark brawn to brownish black; brownish
grey to greyish brown )dry);-light sandy
clay loam, coarse sandy clay loae to
coarse sandy loan; massive; hardoetting;
may have 100 granitic gravel; pH 5.5-
6.0. Clear or gradual to —

AB Brown, dull reddish brown and brownish
or black;-sandy clay loan to coarse sandy
Dl: clay; massive; may have 10% granitic

gravel; p6 S.S—6.0. Clear or gradual
to -

82: Dull brown,bright brown to brown; sandy
clay, medium clay to coarse sandy clay
loan; massive; nay have 200 quartz grit;
nay have 10% gravel; pH 5.8-7.0. Clear
to -

0: Dull reddish brown to brown; sandy loam,
coarse sandy loan to sandy clay; oay
have 50-70% gravel ; pH 5.8—7.0.

0
20

0

Comments: Some associated profiles are brown with uniform testures;
Un 5.52.
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FINCH HATTON(Fn)

c~.p~: A neutral, red—brown non—cracking clay to gradational soil
developed on granodiorite — diorite mainly of the Urannah
Igneous Complex.

Principal Profile Fonm: Of 6.31, 6.34; Gn 3.71.

Great Soil Group: No suitable group.

Parent Material: Granodiorite - diorite of Lirannah Igneous Complex
and Mt dukes Syenite Complex.

Landform: Undulatin~ to rolling rises; modal slopes 6-101 ranging
from 4-18~.

B2

A
1

: Black to brownish black; brownish grey
(dry); clay loan to light clay, nay
have fine sand or sand; moderate nndium
granular; hardsetting; pH 5.8—6.0.
Clear to —

nay Brown and brownish black; light clay to
have light medium clay; pH 5.8—6.5. Clear

350 AB: or gradual to —

82: Brown, bright brown to reddish brown;
450 whole coloured but nay have 10-1ST fine

distinct yellow or grey mottles at depth;
medium clay to medium heavy clay;
moderate to strong coarse subangular
blocky breaking to fine subangalar
blocky; may have ST nodules or soft
segregations of iron-manganese;
pH 6.0-7.0. Gradual to -

BC—C: Dull yellowish brown; light medium clay,
with sand to sandy clay loan; weak, very
coarse subangular blocky to massive;
pH 6.0-7.0.

1 200mm

Conenents: Weathered biotite is cuvmnon in the B and C horizons. These
soils intergrade with Netherdale and Uraba soils. Virgin
profiles nay have had clay loam surface textures but due to
erosion and cultivation most now have clay surface textures.

PINNACLE (Pc)

c8P~ An acid, red, non—cracking clay developed on busic dyke

rocks of the Urannah Igneous Complex.

Principal Profile Form: Of 6.31.

Great Soil Group: Krasnozem.

Parent Material: Probably basic fine grained material from dykes of

the Urunnah Igneous Complex.

Laodforin: Undulating risen; modal slope 4—6..

250

1 200mm

A
1

: Reddish black to dark reddish brown;
dull reddish brown (dry); light clay;
hardsetting; moderate fine granular;
pH 5.8-6.0. Gradual to —

B
2

: Reddish brown to dark reddish brown;
light medium clay to light clay;
moderate medium subungular blocky
broaking to strong very fine nubangulor
blocky; nay have 5: irom—mangonese
nodules; pH 5.5—6.0. Diffuse to -

83: Reddish brown; clay loam to light clay;
pH 5.0—5.5.

NETHERDALE (Nt)

~B8R~ A grey—brown, structured, fine tv medium textured A horizon
directly overlying neutral decomposing gramodiorite to
syenite of the Urannah Igneous Complex.

Principal Profile Form: Of 6; Gm 5.

Great Soil Group: No suitable group.

Parent Material: Gronodiorite of the Uraonuh Igneous Complex:

Landform: Undulatinç to rolling rises; modal slopes 6—101. ranging
to 2D~..

0

150

600

NN~J

BC

300

1 000

A
1

: Dull yellowish brown, brown to greyish
yellow brown; greyish yellow brown to
dull brown (dry); light clay, light
medium clay, to clay loam; hardsetting;
moderate fine subangular blocky; pH 5.8—
6.0. Clear or gradual to —

BC-C: Decomposing parent material; medium clay
to light clay decreasing clay content
with depth; pH 6.5-7.0.

I 1200mm

Comments: Intergrade profiles to Finch Hatton or liroba soils are due
to surface texture and degree of 8 horizon development.

URUBA (Tb)

coooon~ A neutral yellow—brown duplex soil developed on

granodiorite of the Urannah Igneous Complex.

Principal Profile Form: Dy 2.12, 2.52, 2.11, 3.32; Dr 2.11.

Great Soil Group: Nxn—calcic brown to red—yellow podzvlic ooil.

Parent Material Granodiorite of the Urunnah Igneous Complex.

Lanoform: Undulating to rolling rises; modal slopes 4—8l~ ranging
from 2—15~.

A
1

: Brownish black to greyish yellow brown;
brownish grey to greyish yellow brown
(dry); sandy clay loam occasionally
light sandy clay loam; may have 2—101
angular gravel; hurdsetting; weak fine
sobangular blocky; pH 5.B6.0. Clear
to -

may Brownish grey to dull yellowish brown,
have brownish grey (dry); sandy clay loan;

A
2

: sporadic bleach; massive; pH 5.8—6.0.
Abrupt or clear to —

nay Dull yellow vramge to dull yellowish
have brown; sandy clay; massive to weak

81: structure; pH 5.8—6.0. Abrupt or
clear to -

82: Bright yellowish brown, yellowish brown,
dull yellow orange to reddish brown;
may have 10—25 fine or medium, distinct
grey mottles at depth; light medium clay
to medium heavy clay; may have 2—1D
quartz grit; weak coarse angular blocky
yr moderate medium prismatic breaking to
moderate medium subangular blocky; may
have 1-2: iron—manganese nodules.

1 200mm pH 6.0-7.0. Gradual or diffuse to —

BC-C: Dull yellowish brown to bright yellowish
brown; light medium clay to medium clay
decreasing to sandy clay and sandy clay
loam with depth; pH 6.2—7.5.

Comments: U hon zom structure and sporadic bleach development may vary
over short distances.

150

600

0

100

1 000

B
2

B3\

Conments: 82 horizons of bright yellowish brown may occur.
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A
1

: Brownish black to greyioh brown;
brownish grey to dull brown (dry);
light sandy clay loam to sandy loam;
weak fine granular; weak hardoetting
to loose surface condition; pH 5.5—6G.
Abrupt or clear to —

82: Brown to dull yellowish brown; whole
coloured on nay have 1D~2DLmedium
distinct yellow mottles; medium clay
to medium heavy clay with sand; moderate,
very coarse angular blocky breaking to
coarse angular blocky; pH 8.8—7.0.
Gradual or diffuse to -

83- Dull yellow orange to bright yellowish

BC brown; 1D-3O~medium distinct paleyellow or grey mottles; vundy clay to

light medium clay, with sand; weak very
coarse engular blocky; pH 6.D—7.D.

C: Decomposing granodionite; pH 6.0—7.0.

A
1

: Brownish black; greyioh brown (dry);
sandy clay loam to light clay, with
sand or fine sand; weak structure;
hurvlsetting; pH 8.8-6.0. Clear to
gradual to —

may tither whole coloured black, on brown
haoe and brownish black; light clay; weak

AU: to moderate structure; pH 5.8—6.0.
Clvvn to gradual to -

82.. Brown to bright brown; nay have 2—10:
fine distinct yellow mottles; mediumPP . clay to medium heavy clay: moderate to
strong structure; may have 2-1D~
fvldopvthic qnit; PH 6.0-7.0. Onvduul
to -

82.. Broen to bright yellowish brown; DO-
2D~medium distinct yellow and greymottles; light medium cloy to medium
heavy clay; moderate to strong
structure; may have 1-5 iron—
manganeoe modules and soft segnegati000;
may hoom 2-10 felduputhic grit;
oH 80-7.1.

A
1

: Black; brownish grey (dry); fine
gravelly loam to fine gravelly clay
loam; massive to weak polyhedral;
hardoetting; 2—IDT subangular fine
gravel; 1D—SDTrounded cobble and stone;
pH 8.8—6.0. Clear to gradual to —

may Black; clay loam tu light clay; massive;
have 2—101: sudengalar fine gravel; 10—50%

82: rounded cobble and stone; pH 6.0.
Clear to -

nay Brown to dull yellowish brown; sandy
have clay loam to light clay; massive;

B: pH 6.0-6.5.

A
1

: Brownish black to brownish grey;
brownish grey (dry); sandy clay loam;
hardoetting; massive to weak structure;
pH 5.8-6.0. Clear to -

may Brownish grey; brownish grey (dry);
have sandy clay loam; sporadic bleach;

A
2

: massive; pH 8.8-6.0. Abrupt or clear

82: Dull yellowish brown to dull yellow
orumge; DD—2D1: medium distinct yellow
or grey mottles imcreasimg with depth;
light medium clay to medium clay; may
have 1D’~ qaurtz and feldspathic grit;
weuk to moderate structure; may have
18: iron—manganese modules; pH 6.D—7.D.

Aellowish brown to dull yellow orangei
light clay, sandy clay loam on sand.

PARLEDCH (Fl)

çg5ç~~(:A shallow neutral yellow brown duplex soil with a dank A
horizon developed on Wunduru gramodionite.

Principal Profile Furm: Dy 2.02, 2.11, 8.12; lb 2.12.

Great Soil Group No suitable group affinities with mom—celtic
brown soil.

Paremt Material: Wunduru gramodionite.

Lumdform: Dndulutiog rises; modal slopes 4~: ranging to lD~.

A
1

KOWARI (Kw)

çppggp~: An acid, black stony loam developed on alluviul—colluvial
material from basic dyke rocks of the Unammah Igneous
Complex.

Principal Profile Form: Un 1.2; On 5.8; Gm 2DB.

Great Soil Group: No suitable group.

Parent Material: Alluvial—collumiul material from basic dyke rocks of

Dramnah Igneous Conpleo.

Lamdform: Gently undulating to undulating rises; modal slopes 3—6D

ranging to 10::.

Surface Features: 10—SD: rounded cobble and stone from basic dykes.

0150

400

700

400

700

1 000

‘1 200mm

300

A
1

B
2

400

D 600

Cobble
und 900

mlone

1 200mm

PONCHHATTON, utloviut-cottovtal vurivmt (Pm 1) URUBA, mttus’Lut-cottuvtut vmriamt (Tb 1

~~ggt: A neutral brown—yellow mon—cracking clay to gradational soil
developed on alluvial-colluvial material from intermediate

ç~pçg~(:A neutral, mottled yellow duplex soil developed on alluvial—
colluvial material from intermvdiate imtnusiveo of the

imtrssivm)grunodimnite) mainly of the Uranmuh Igneous Urammah Igneous Complex.
Conpleo.

Principal Profile Form: Of 6.34; Gm 3.81, 3.72.
Principal Profile Form: Dy 3.32, 3.12, 3.51.

~
Great Soil Group: No suitable group to yellow pudzolic soil.

Great Soil Group: No suitable gnou~.

Parent Material: Alluvial-colluvial material from intermediate
Parent Material: Alluvial-colluvial material from intermediate

intnuoives )grunodiorite) of the Unammah Igmeous
ivtruoivvx of Urannah Igneous Compleo amd Mt dukes Complex.
Syenitv Cunpleo.

Landform: Undulating plains to undulating rises; modal slopes 2-4%.
Landfonm: Gently undulating to undulating rises; modal slopes 2-4

but ranging from 1-81. 0
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WAGOORA (WG)

ca~: A neutral, brown-yellow lradational soil to non-cracking clay
developed on intermediate volcanics muinly of the Carmila
Beds, Lizzie Creek Vnlcanics and talen Coal Measures.

Principal Profile Form: Gm 3.22, 3.51, 3.72; Of 6,34; Of 6.4.

Great Soil Group: Prairie soil.

Parent Material: Intermediate volcanics (dykes and sills) of the
Carmiilw Beds, Lizzie Creek Volcamics and Calen Coal
Measures.

Landform: Undulating rises; modal slopes 3-6% ranging 2—10%.

Surface Features: May have 10—20% volcanic cobble and stone and some
rock outcrop.

300

1 200mm

A
1

: Brownish black; brownish grey, greyish
brown to dull brown ~dry); clay loam,
fine sandy clay loam to light clay;
hardsetting; weak to moderate medium
granular; pH 5.8-6.0. Gradual to clear
to -

B
2

: Dull yellowish brown, bright brown to
brown; whole coloured or may have 20%
fine to medium distinct red, yellow or
grey mottles; medium clay to medium
heavy clay; moderate, fine to medium
subamgular blocky; 2-SD iron-manganese
nodules; pH 6.0—8.0. Gradual to
diffuse to -

BC-C: Bright yellowish brown to greyish
yellow brown; 5—20% fine, distinct grey,
yellow and pale mettles; sandy clay
loam to light clay; pH 6.0-8.0.

NABILLA (Na)

~GB50i1.~)A neutral, brown gradational soil with abundant iron—
manganese nodules developed on altered intermediate volcanics
of the Cermila Beds.

Pr°incipal Profile Form: Gm 3.52, 3.72, 3.92; Dy 3.12.

Great Soil Group: Prairie soil.

Parent Material: Altered intermediate volcanics of Carmila Beds.

Lamdform: Undulating rises; modal slopes 2—6% ranging to 8—10%.

Surface Features: May have 8—15% rounded volcanic gravel and cobble
and some rock outcrop.

A
1

: Brownish black; brownish grey to dull
brown (dry); clay loam to fine sandy
clay loam; hardsetting; weak to moderate
fine subanguler blocky; 5—15% iron—
manganese modules; pH 5.8—6.0. Clear
to gradual to -

may Brownish black; clay loan to light clay;
have moderate fine subanguler blocky; 10—30%

A
12

: iron-manganese nodules; 5—10% iron-
stained fine gravel; pH 5.8—6.0. Clear
to gradual to -

82: Dull yellowish brown, brown to light
brown; nay have 15% fine to medium
distinct red or yellow mottles; medium
clay to medium heavy clay; moderate to
strong fine to medium subangular blocky;
8-18% iron-manganese nodules; may have
5-15% volcanic gravel; pH 6.5-7.8.
Gradual to -

1 000 BC-C: Yellow and grey mottled; sandy clay
loam to medium clay; pH 6.5-8.0.

1 200mm

Comments: A shallow Gm 3.41 occurs with the Nabilla soils. An
associated profile on minor colluvium has a sporadically
bleached A

2
horizon with over 50% iron—manganese nodules.

WAGOORA, basic parent material variant (Wg 1

ç~~3,:A neutral brown—ned von-cracking clay to gradational soil
developed on basic to intermediate volcunics of the tampwyn
Beds.

Pninc:pal Profile Form: Gn 3.51, 3.72, 3.11; Of 6.31.

Great Soil Group: Prairie soil.

Parent Material: Basic to intermediate aultanics of the Canpwym Beds.

Lamdform: Undulating plains to undulating rises modal slopes 2~4%
ranging 1-iD’.

Surface Features: May have 10—20% rounded volcanic cobble and some
rock outcrop.

0

,1 50

600

B2

NBC - C

A
1

: Brownish black; greyish brown to dull
brown (dry); clay loam to light clay;
handsetting to weak self—mulch; 1-5%
iron-manganese modules; moderate medium
granular; pH 5.8-6.0. Gradual to
clear to -

350 12: Bull reddish brown, brown to bright
brown; may have 20% fine distinct red
or yellow mottles; light medium clay to
medium heavy clay; strong fine
subangular blocky; may have 5—10%
volcanic gruvel ; 5—15%iron—manganese
nodules; pH 6.0—7.0. Gradual to —

1 000

‘1200mm

IC-C: Dark reddish grey to bright yellowish
brown; 18-30% medium distinct grey or
yellow mottles; light clay; pH 6.0-7.0.

ROYSTON (Ro)
~

0
g

5~
t: A neutral, dark, self—mulching mon—cracking clay developed

on intermediate volcanics of the Lizzie Creek Volcamics.

Principal Profile Form: Of 6.32.

Great Soil Group: Prairie soil.

Parent Material: Intermediate volcanics )andesite) of the Lizzie

Creek Holcanics.

Lamdfurm; Undulating rises; modal slopes 4—8% ranging from 2—12%.

Surface Features: May have 5—10% rounded intermediate volcanic cobble
and some rock outcrop.

0

150

250
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A
1

Jppen
B

2
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B

2

B
3

-C

300

450

1 200mm

A
1

: Black; browmish grey (dry); light clay
to light medium clay; weakly to
moderately self-mulching; weak fine to
medium subangular blocky; may have 5%
subangalar gravel; pH 5.8—6.0. Clear
to gradual to -

82 Black, may have 5% fine distinct brown

e mottles; light medium to medium heavyPP . clay; strong medium to coarse
subangular blocky; may have 2% iron-
manganese modules; pH 5.8-6.0. Clear
to gradual to -

12 Dull yellowish brown, brown and grayish
yellow brown; may have 10% fine distinct0 e . yellow mottles; medium heavy clay to

heavy clay; moderate to strong coarse
angular blocky; may have 5% iron-
manganese nodules; pH 6.0-7.0. Clear
to gradual to —

B
3

-C: Brown; light clay; pH 6.0—1.0.

Comments: Occasionally the black A
1

horizon overlies the brownish
lower 12 horizon.

0

*
B

2

150

600

250

400

500
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80

MARTIN (Mr)

A neutral, cobbly, yellow—brown duplee tc gradational sail
developed on intermediate volcanics of the Lizzie Creek
Vol conics.

Principal Profile Form: Sn 3.51, 3.72; Dy 2.11, 3.12.

Great Soil~ppgp: Minimal prairie soil.
Parent Material: Intermediate medium grained volcanics of-Lizzie Creek

Vol canics.

Landform: Undulating rises; nodal slopes 4—8% ranging to 15%.

Surface Features: May have 5—25% subangular volcanic cobble and gravel:

0
A

1
: Brownish black to grayish yellow brown;

grayish brawn to grayish yellow brown
(dry); fine sandy clay loan and clay
loan, occasionally clay loam, sandy;
weak to moderate fine subangular
blocky; hardsetting; nay have 1-10%
subangular gravel and cobble; pH 5.8—
6,0. Clear to gradual to -

B : Dull yellowish brown to grayish yellow
brown; whole coloured or nay have 11—20%
fine distinct yellow or brown mottles;
medium clay; strong coarse angular
blocky; may have 5% iron—manganese
nodules; pH 6.0—7.0. Gradual to diffuse
to —

B
3

—C: Light clay to sandy clay loan; masgive
to weak structure; pH 6.0-8.0; lime
nodules may occur deep in the C horizon.

GLENELLA (GI)

~2!02~ A neutral, brown gradational sail to non—cracking cloy
developed on intermediate Cretaceous dyka racks.

Principal Profile Form: Sn 3.21, 3.22, 3.71, 3.72; If 6.31, 6.34;
Db 1.12.

Great Soil Group: Prairie soil.

Parent Material : Cretaceous intermediate to basic dyke rocks
(nicrodiorite).

Landform: Undulating rises end undulating plaiss; modal slopes 3-8%
ranging to 12%.

Surface Features: 2-25% subangular to rounded cobble and stone an
surface and some rock bars.

A
1

: Brownish black to black; brownish grey
to grayish yellow brawn (dry); clay
loam, fine sandy clay loam to light clay;
moderate very fine subangular blocky;
hardsetting; may have 15% sabangular
gravel and cobble; pH 5.8—6.0. Gradual to-

may Brownish black to black; light clay to
have medium clay; moderate medium angular

AB: blocky breaking to moderate vary fine

400 subangular blocky; may have 15%subangalar gravel; may have 10% iron-
manganese nodules; pH 5.8—6.0. Clear
to gradoal to -

82: Drown to bright brawn and dull yellowish
brown; 5—15% fine distinct yellow red or
grey mottles; light medium clay to medium
heavy clay; moderate to strong coarse
angular blocky breaking to strong fine
subangular blocky; may have 10%
subangular gravel; may have 10% iron-
manganese nodales; pH 5.8—7.0. Clear
to gradual to -

83_ Dull to bright yellowish brawn or dark
BC’ greyish yellow to grey; 10-30% fine tomedium distinct grey or yellow mottles;

light clay to medium clay; weak to
moderate coarse subangular blocky; may
have 5% iron—manganese nodules; pH 6.0—
7.0. Clear to gradual to -

C: Sandy clay loam to light clay; pH 5.0-
7.0.

KUNGURRI (Kn)

Am acid, reddish brown gradational sail to nan—cracking clay
developed on intermediate vclcamics of the Lizzie Creak
Vol camics.

Principal Profile Farm: Gm 3.21, 3.51, 3.71; Of 6.31.

Great Soil Group: No suitable group.
Parent Material: Intermediate to basic volcanics (perhaps altered) of

Lizzie Creek Volcanics.

Lamdforn: Undulating rises; modal slopes 4—8%

0

A
1

: Brown to dull reddish brown; doll brown
(dry); clay loam to light clay; moderate
medium granular; hardsetting to weak
self-nalch; pH 5.8—6.0. Clear to

250 gradual to -

82: Yellowish brown, brawn to reddish brown;
may have 20% fine distinct red, yellow

450 or grey nottles; light medium clay tomedium heavy clay; strong fine
subangular blocky; nay have 1-2% iron—
manganese nodules; pH 5.5-6.0.
Gradual to diffuse to -

BC-C: Bright yellowish brawn and light grey;
may hove 25% coarse prominent red to
purple mottles; light clay; strong very
fine sabangular blocky; pH 5.0—5.5.

ll~~a(Rb)

co~j5g~:An acid, cobbly yellow-brown gradational soil developed on
intermediate to acid volcanics and tuffs of Carnila Beds andpossibly Campwyn Beds. -

Principal Profile Form: Gn 3.71, 3.72; Of 6.34; Dy 3.11, 3.31.

Great Soil Groop: No suitable group,

Parent Material: Intermediate to acid valcanics and tuffs of Carmila

Beds and possibly Canpwyn Beds.

Landform: Undulating rises and rolling rises; modal slopes 3-8% but

ranging to 18%.

Surface Features: 10-25% angular volcanic and taffaceous gravel and
cobble.

0
A

1
: Brownish black to grayish brown; greyish

yellow brown (dry); sandy clay loan to
light clay with sand; weak to moderate
medium granular; hardsatting; 10—25%
angular to subangullar gravel and cobble;
pH 5.8-6.0. Clear to gradual to -

Similar to A but with sporadic bleach.
Clear to gra~ualto —

Dull yellowish brown to bright brown;
may have 5-20% fine to medium distinct
yellow brown or red mottles; light
medium clay to medium clay; moderate
medium to coarse subangalar blocky
breaking to moderate fine oubangalar
blocky; 1-5% iron-manganese nodules;
pH 5.8—7.0. Gradual to diffuse to -

B
3

- Doll to bright yellowish brown; 18—40%

median distinct brown yellow and greynottleb; sandy clay loam to sandy clay;
massive to weak structure; may have 2%
iran—manganese nodules; pH 6.0-7.0.
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Coements: The Habana soil intergrades with the Glanella soil.

Conenento: The Glenella soil intergrades with the Habana soil.
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SILENT GROVE (Sg)

An alkaline, black, self—mulching, cracking cloy developed
on alluvial-colluvial material fran basic to intermediate
volcanics of Carmila Beds and Lizzie Creek Volcanics.

~))
5

cia1P7o~jj5iOrm: Ug 5.15, 5.16.

~~(~_~oilGgioop.: Slack earth.

Parent Material: Alluvial—colluvial material fran basic to sntermediate
volcanics of Carmila Beds and Lizzie Creek Volcamics.

Landform: Undulating plains to undalating rises; modal slopes 2-6.

A : Brownish black to black; brownish black
to brownish grey (dry); light clay to
medium clay; self—noulching; cracking;
strong fine to nedian granular; pH 5.8-
6.0. Gradual to -

82 Brownish black to black; may have 5-15%

r fine distinct brawn mettles; lightOPP . medium to median heavy clay; strong

structure; may have 10% sabangalar
gravel; may have 5% iron—manganese

- modules; pH 6.5—8.0. Clear to gradual
to -

82 Olive, brownish grey to doll yellow

brown; 5-40% median distinct brown,owe . yellow and grey mottles; median heavy

to heavy clay; strang structure; nay
have 15% sabangalar gravel; may have
10% iron—manganese nodules; 5—15%
carbonate nodules; pH 8.0-9.0.

Connnents: In some profiles in upper slope positions decomposing rack
nay be encountered; Ug 5.13. These profiles are most
likely intergrades with the Wagoara or Raystan sails.

ETOWRIE, neutral duplex variant (St I)

A neutral, bleached yellow dupleo sail developed on alluviol-
calluvial naterial fran Campwyn Beds.

~~~gal Profile Forn: Dy 2.32, 2.42.

Great Soil Gygg,pp: Soloth to yellow podzolic soil.

Parent Mater-al: Alluvial—colluvial material from intermediate
valcanics of Campwyn Beds.

Landfor,n: Alluvial—colluvial flats to gently undulating plains; modal
slopes 1-3

Surface Features: May have 5% angular to subangular volcanic gravel
and cobble.

A
1

: Greyish brown to greyioh yellow-brown
brownish grey (dry); fine sandy clay
loan; weak structure; hardsetting;
pH 5.8-6.0. Clear to -

A
2

: Greyish brows; brownish grey to light
grey (dry); fine sandy clay loam;
sporadic to conspicuous bleach; weak
structure. Abrupt or clear to —

82: Dull yellowish brown to dull yellow
orange; whole coloured but nay have 10%
fine distinct grey and yellow mottles;
light medium clay to medium clay;
moderate structure; 2—15% angular to
subangular volcanic gravel; 2-5% iron—
manganese nodules; pH 6.0—7.0.

may Buried layers of clay and gravel.
have

ETOWRIE (Et)

An alkaline, grey non-cracking clay to dupleo soil developed
on alluvial—colluvial material fron intermediate to basic
vol camics of Carmila Beds, Cretaceous dykes and Lnzzie Creek
Vol cani on.

Of 6.41; Dy 3.33.

No suitable group and solodic - soladized solonetz
soil

Parent Material: Alluviul-colluvial material fran intermediate to.
basic vol canico of Carmila Beds and Lizzie Creek
Vol canics.

Lardform: Alluvial-colluvial flats and undulating plums; modal
slopes 2-4% ranging fran 1-6%.

A
1

: Brownish black to brownish grey;
brownish grey to greyish yellow brawn
(dry); nay have 10% fine distinct
rootlime mottles; light neditan clay to
fine sandy clay loam; weak to moderate
structure; hardsetting to weak self-
mulch;.nay have 5% oubroanded volcanic
gravel; pH 5.8—6.0. Clear to -

Is sinilar to A
1

but with sporadic
bleach.

Yellowish grey to dull yellowish brown;
10-30% fine to medium distinct grey,
yellow or brown mottles; medium clay to
heavy clay; strong structure; nay have
5% iron-manganese nodules; pH 6.5—7.5.
Gradual to diffuse to -

Brownish grey to dull yellow orange;

lo 10-20% fine to medium distinct grey,yellow or brown mottles; median clay to
90g heavy clay; moderate to strong structure;

nay have 5% iron-manganese nodules, may
have 10% soft and nodular carbonate;
pH 8.5—9.0.

may Buried layers of clay with varying
have colour and gravel content.

1 200mm D:

WUIIPTAIL (Win)

~p~: An acid, bleached, mottlvd, yellow daplex soil developed on
acid to intermediate volcanics of the Carnila Beds and Lizzie
Creek Volcanics.

~j5cial Profile Form: Dy 3.41, 3.42, 2.41, 3.31.

Great Sail çrgVp Soloth.
Parent Material: Acid to intermediate volcanics of Lizzie Creek

Volcanics and Carmila Beds.

Lamdform: Undulating rises; modal slopes 4—6% ranging 2—10%.

Surface Features: 2-30% acid to intermediate angular volcanic gravel

and cobble and same rock bars.

Vi: Brownish grey to dark grayish yellow;
brownish grey (dry); sandy clay loam,
light sandy clay loan and fine sandy
clay loan; hardsetting; massive; pH 5.8—
6.0. Clear to —

A
2

: Brownish grey to yellowish grey; light
grey to brownish gray (dry); sandy clay
loam, light sandy clay loan to fine

400 sandy clay loan; conspicuous or sporadic
bleach; massive; nay have 2—20% weakly
ferruginized angular gravel; pH 5.5-6.0.
Abrupt to -

B
2

: Dull yellow, bright yellowish bruwn to
yellowish brawn; nay have 10—30% fine
to medium distinct grey and red mottles;
medium clay to heavy clay; weak to
moderate coarse prisnatic breaking to
moderate medium to coarse angolar blocky;
nay have 1—2% iron—manganese nodules;
may have 5—20% angular gravel; pH 5.5—
7.3. Gradual to —

C: Yellow to bright yellowish brawn;
pH 6.0—7.0.
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Appendix IV (Continued)

WOLLINGFORD(Wo)

An alkaline, bleached, mottled grey-yellow dupleo soil
developed so acid to intermediate volcasics of the Cvrmila
Beds, Lizzie Creek Holcamico and associated minor
collsvi Un.

Principal Profile Form: Dy 2.43, 3.43, 2.33, 3.33, 3.42; Oh 1.33.

Great Soil Group: Sulodic — solodized solosetz soil.

Parent Material: Acid to intermediate volcamics and associated minor
collusion of Carmila Beds and Lizzie Creek Volcamics.

Lamdform: Undulating rises; modal slopes 4—6%ranging from 2-10%. 0

Surface Features: May have angular volcanic gravel and cobble and 50
some rock bars.

A
1

: Brownish grey to brownish black;
greyish yellow brown to brownish grey
(dry); fine sandy clay loam, loan fine
sandy to sandy clay loan; hardsettisg;
massive to weak medium granular; pH 5.1—
6.0. Clear to -

A
2

: Brownish grey ; brownish grey to light
grey )dry(; fine sandy clay loam, loam
fine sandy to sandy clay loan;
conspicuous or sporadic bleach; massive;
pH 5.8-6.0. Abrupt to -

12 Dark grayish yellow, dull yellowish

a brown, light yellow to grey; wholecoloured or 10-20% medium distinct

grey, yellow or red mottles; medium
clay to heavy clay; nay have 1—5% iron—
manganese nodules; moderate medium to
coarse columnar or prismatic breaking
to coarse angular blocky; pH 6.5-7.5.
Gradual to -

12 Similar to above with 5-15% carbonate

lower: modules; pH 8.2-9.0.

BC-C: Light grey to yellowish brown; pH 8.0-
9.0.

200mm

WOLLINGFORD, yellow B horizon variant (Wo 2)

~g~t: Am alkaline, bleached yellow duplex soil developed on acid
to intermediate tuffs and volcanics of the Canpwym Beds.

Principal Profile Forns: Dy 2.43, 2.33, 3.43, 3.33.

Great Soil Group: Solodic — solodized solonetz soil.

Parent Material: Acid to intermediate tuffs and volcanics and
associated minor collusion from Canpwym Beds.

Lasdform: Gently undulating plains; modal slopes 1—3~.

A
1

: Brownish grey to dull yellowish brown;brownish grey to dull yellow orange
(dry(; fine sandy clay loam to sandy
clay loam; hurdsetting; massive;
pH 5.8-6.0. Clear to -

A
2

: Brownish grey to dull yellowish brown;
light grey to dull yellow orangv (dry(;
fine sandy clay loan to sandy clay
loan; sporadic or conspicuous bleach;
nay have 5—15’; iron—manganese nodules;
pH 5.8—6.0. Abrupt to —

B
2

Bright yellowish brown to dull yellow

e orange; whole coloured or 5~25%five tomedium distinct grey or brows mottles;

medium clay to medium heavy clay;
moderate to strong structure; may have
1-10% ferrugimized gravel; 2—5% iron—
manganese nodules; pH 6.5—7.5;
Gradual to -

~2 Grayish yellow brown to grayish yellow;

lower 10—25% fine to medium distinct grey andbrown mottles; medium clay to heavy

clay; nay have 2—15’; ferruginized gravel;
2—10% soft or nodular carbonate; pH 8.5—
9.D.

200mm
nay

have

0
50

200

600

WOLLINGFORD, intruuive pareoc material variant (Wol

~gflg
5~

t: Am alkaline, bleached, mottled yellow—olive duplex soil
developed on acid to intermediate dyke material of the
Orammah Igneous Compleu.

~~g,jpal Profile Form: Dy 3.33, 3.43, 2.33. 2.43.

Great Soil Group~: Solodic - solodioed solonetz soil.

Parent Material: Acid to intermediate dyke materials of Oramnah
Igneous Complex.

Landform: Undulating plains to undulating rises; modal slopes 2-4%.

NA1

Upper

Lower

A
1

: Greyish yellow brows to brownish grey;
brownish grey (dry); fine oandy clay
loam to sandy clay loam; hardsetting;

200 massive; may have 2-10% angular gravel;
pH 5.8-6.0. Clear to -

A
2

: Brownish grey to grayish yellow brown;
brownish grey to light grey (dry); fine
sandy clay loam to sandy clay loam;
sporadic or conspicuous bleach; massive;
pH 5.8-6.0. Abrupt to -

12 Yellowish brown, dull yellow to olive;

e 10-HOD fine distinct yellow or grey
700 p . mottles; medium clay to medium heavyclay; moderate structure; 5-15%

feldspathic and quartz grit; 2-5% iron-
manganese modules; pH 6.0-7.5. Gradual
to -

1 200mm

82 Similar features to upper B with pH 8.2-
lowe 9.0; may have 5—05% soft or modularcarbonate.

MENTMDRE(Me)

200

500

~O0So2~An acid, bleached gravelly, mottled, yellow duplex soil
developed on acid tuffs of Campaayn Beds.

Principal Profile Form: Dy 3.41, 3.42, 2.41.

Great Soil Group: Soloth.

Parent Material: Acid tuffs of Campwyn Beds and possibly Carmila Beds.

Lamdforn: Undulating rises; modal slopes 2-6%.

Surface Features: 5-30% angular to subangolar gravel and cobble.

A
1

: Greyiuh yellow brown; brownish grey
(dry); light sandy clay loan to
gravelly sandy clay loam, occasionally
fine sandy clay loam; weak fine
granular; hardoetting; D0—20%angular
to subamgular iron—stained gravel;
pH 5.8-6.0. Clear to —

A
2

: Dsll yellow srange to grayish yellow
brown; light grey (dry); gravelly sandy

450 clay loan; weak fine granular;
conspicuous bleach; 10—80% angulAr to
subangular iron—stained gravel; pH 5.8—
6.0. Abrupt to clear to -

82: Yellowish brown, bright yellowish brown
to bright brown; 12-40% medium distinct
pale, red or grey mottles; light medium
clay to medium heavy clay; moderate
medium angular blocky; 5—20% angular to
subasgular iron-stained gravel; 2—5%
iron-manganese nodules; pH 5.5—7.0.
Clear to gradual to -

BC-C: Greyinh yellow to bright yellowish
brows; sandy clay to light median clay;
massive to weak structure; pH 5.5—7.0.

Hoc\

Bright yellowish brown; pH 8.5-9.0. ~l 200mm
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Appendix IV (Continued)

MENTMORE,sandy loam variant (lie 1)

An acid, bleached yellow duplev soil with a shallow sandy
loan A horizon and developed on acid Cuffs of the tampwym
Beds.

~,).!ci~LP!ofileF~333: Dy 3.41, 5.41.

501 0th

Parent Material: Acid Cuffs of Cvmpwyn Beds.

1.andforn: Undulating rises and plains; modal slopes 2-4% but ranging
to 6%.

Surface Features: May have 5-10. subangular cobble and gravel.

A : Brownish grey to grayish yellow brown;
brownish grey (dry(; sandy loan; maxsioe;
loose to weak hardsettimg; may have 5;
subangulur gravel; pH 5.5-6.0. Clean to

100 abrupt to -

A : Groyish yellow brown to brownish grey;
250 2 light grey (dry); conspicuous bleach;

sandy loam; massive; may have 10’:
sabangular gravel; pH 5.5—6.0. Abrupt
to -

B : Bright yellowish brown to dull yellow
2 orange; 10-30% medium distinct red, grey

and pale mottles; median clay to medium
heavy clay; moderate structure; nay
have 5% subangular gravel; pH 5.5-6.0.
Clear to gradual to —

BC; Bright yellowish brows, pale yellow and
light grey; 10—40%medium distinct
yellow, red and grey mottles; sandy
clay to light clay; massive to weak
structure; may have 5% subangular gravel;
pH 5.5—7.0.

P1001 (Pi)

~5ggjt: An acid, bleached, mottled, yellow duplex soil with abundant
iron-stained gravel and developed on sedimentary rocks of
the Carmila Beds and Lizzie Creek Volcanics.

Principal Profile Form: Dy 3.41, 3.31, 3.32, 2.31.

Great Soil ~ Soloth.

Parent Material: Fine grained sedimentary rocks of Carmila Beds and
Lizzie Creek Uolcanics.

Landform: Undulating rises; nodal slopes 3—6% ranging from 2—8%.

Surface Features: May have 5—10% angular gravel and some rock bans.

Ai: Brownish grey to yellowish grey
brownish grey (dry); sandy clay loan,
light sandy clay loan occasionally loam,
fine sandy; hardsetting; 0-10% angular
to sobangolar iron—stained graael;
massive; pH 5.8-6.0. Clear to —

A
2

: Brownish grey to yellowish grey
brownish grey to light grey (dry);
gravelly sandy clay loam, sandy clay
loam occasionally loan, fine sandy;
10—70%angular to subrounded iron-
stained gravel; sporadic to conspicuous
bleach; massive; pH 5.8—6.0. Abrupt to

Grayish yellow brown to dull yelluwish
brown; gravelly light clay to light
medium clay; 30-50% iron-stained gravel.
Clear to -

may
have

Bi:

82: Dull yellowish brown to bright yellowish
brows; nay be whole coloured bat usually
10-30% fine to medium, distinct yellow,
red and grey mottles increasing with
depth; medium clay, medium heavy clay
occasionally medium clay gravelly; may
have 10—20% iron-stained gravel
moderate medium prismatic breaking to
moderate fine to nedium angular blocky;
may have 2% iron-manganese modules;
pH 5.0—6.5.

200mm
nay Light yellow to bright yellowish brown;

have 10—30%medium distinct grey mottles;
BC-C: light clay to light medium clay; massive;

pH 5.8—6.5.
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BELMUNDA (01)

An acid, brown duplev soil with obundvnt iron-manganese
nodules developed on vpidotized intermediate voicanics of
Cumpwyn Beds and associated minor collusion.

Pninciogj,~,%p!il4.±orm: lb 1.31, 2.32; Dy 2.32, 3.41.

Do suitable group.

Parent Material: Epidotized intermediate volcaoics of Campwyn Beds

and associated minor colluvium.

iamdforn: Undulating nines and plains; nodal slopes 2—U..

Surface Features: May have 10’. subangular volcanic cooble and stone
and none rock bars.

50

200

800

B
2

A
5

: Greyish brown to brownish black;
greyisn yellow brown to brownish grey
(dry); sandy clay loam to clay loan,
sandy; weak very fine subangular blocky;
handsettin~ may have 5. subangular
volcanic gravels; 10-30% iron—manganese
nodules and fine subrounded iron—stained
gravels; pH 5.0—6.0. Clean on gradual
to —

350 A
2

: Brownish grey to dull yellowish brown
light grey to dull yellow orange (dry~’,
gravelly sandy loam to gravelly sandy
cloy loan; sporadic to conspicuous
bleach; massive; 20-60% iron-manganese
nodules and fine subrounded iron-stained

600 gravels; pH 5.8—6.0. Clear to abrupt
to -

1 200mm

82: Dull yellowish brown to bright brown;
5-30% fine to medium distinct grey,
yellow or red nettles; gravelly sandy
clay to gravelly medium heavy clay;
moderate coarse subangolar blocky
breaking to moderate fine subangular
blocky; 15-50% iron-manganese nodules
and fine subrounded iron-stained gravels;
pH 5.8-6.7.

Conmemts: A 150 — 200 mm thick A
3

or B horizon may occur with dull
yellow orange to dull yelloi~ish brown graaelly sandy clay
loam to gravelly sandy clay. Profiles developed on mimer
colluviun have the deeper A horizons and stronger bleach
development.

JUMPER (Jin)

~2fl0%P!: An alkaline, bleached, mottled, yellow—olive duplex soil with
abundant iron-stained gravel developed on sedimentary rocks
of the Cannila Beds and Lizzie Creek Volcamics.

Principal Profile Form: Dy 3.33, 3.43, 2.33, 2.43.

Great Soil fp4p: Solodic - solodized solometz soil.

Parent Material: Fine grained sedimentary rocks of Carmila Beds and
Lizzie Creek Volcanics.

Landform: Undulating rises; modal slopes 3—6%.

Surface Features: 1—10% angular to subangular cobble (of fine grained
sedimemts(.

A
1

: Brownish grey to greyish yellow brown;
brownish grey to grayish yellow brown
(dry); sandy clay loan to fine sandy
clay loan; massive; hardsetting; may
have 10% angular, subangolar to

200 rounded iron—stained gravel; pH 5.8-6.0.
Clean to -

A
2

: Grayish yellow brown to brownish grey;
350 light grey to grayish yellow (dry);

gravelly sandy clay loam to fine sandy
clay loan; sporedic or conspicuous
bleach; 10-70% angular, subangular to
rounded iron—stained gravel; pH 5.8—6.0.
Abrupt to clear to -

82.. Dull yellowish brown to bright yellowish

brown to olive yellow; whole coloured or10—25% fine to medium faint to distinct

red and grey nettles; medium clay to
heavy clay; moderate coarse prisnatic
and columnar breaking to strong coarse

900 blocky; may have 10% iron—stained
gravel; 1—5% iron—manganese modules;
pH 6.0-7.5. Gradual to -

a
2

.. Similar to upper 82 apart from increased

mottling; may have carbonate, softsegregatioms or modules; pH 8.5—0.5.

Clear to -

may Bright yellowish brown; 10-25% fine
have distinct grey mottles; light clay to
BC-C: sandy clay loam; massive; pH 8.5—9.5.

Connoents: Some profiles may have a 50 — 100 mm thick A —B
1

horizon
with dull yellowish brown; gravelly heavy sa~dyclay loam
to gravelly light clay with 10—50% iron—stained gravel.

Upper

B
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owe;
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Appendix IV (Continued)

PAL%IYRA (Pa)

0%y7.() An acid, bleached, gravelly, shallow, mottled, pale yellow
duplex soil developed on sedimentary rocks of the Carmila
Beds.

Principal Profile Form: Dy 3.41, 3.42.

Parent Material: Fine gnained sedimentary rocks of Carmila Beds.

Landfonm: Undulating plains to undulating rises; nodal slopes 2—4%
ranging to 10.

Surface Features: 5-2U angular gravel with rock bans.

A
1

: Yellowish grey to brownish grey;
brownish grey (dry(; sandy clay loam to
gravelly sandy clay loam occasionally
loam, fine sandy; handsettiog; massive;
10-20% angular iron—stained gravel; may
have a sporadic bleach; pH 5.8—6.0.
Clear to —

A
2

: Yellowish grey to brownish grey; light
grey (dry(; gravelly sandy clay loam to
loan, fine sandy gravelly; conspicuous
bleach; massive; 20—BUl angular to
subangular iron-stained gravel; pH 5.8—
S.D. Clear to -

600 82: Dark grayish yellow, dull yellow to

olive yellow; 5—30% medium distinct
grey, yellow or brown mottles; medium
clay, medium clay gravelly to gravelly
light clay; 5—20% angular to sobangular
iron—stained gravel; moderate medium to

900 coarse subangolar blocky; may have 2’~
iron-manganese nodules; pH 5,8—6.0.

100 A
1

300

A
2

450

Rock

1 200mm

MULEI (Ml)

~2!
2

D0%t: An acid, yellow, massive gradational soil developed on
quartzose sandstone of the Caleo Coal Measures, Lizzie Creek
Volcanics and associated colluvium.

Principal Profile Form: Go 2.34, 2.74, 2.94, 2.24.

Great Soil Group: Yellow earth and bleached yellow earth.

Parent Material Quartzose sandstone and associated alluvial—colluvial
material from Calen Coal Measures and Lizzie Creek
Uolcanics.

Lomdform:’ Undulating plains to undulating rises; modal slopes 2—4%.

A
2

B
2

-C
or D

200

A
1

: Grayish yellow brown; brownish grey to
grayish yellow brown (dry), sandy loam; 0
massive; loose to weak hardsetting;
pH 5.5-6.0. Clear to - 50

A
2

: Dull yellow orange to dull yellowish
brown ; light grey to dull yeBlow orange
(dry); sandy loam to sandy clay loam;
often conspicuous bleach; massive;
pH 5.5-6.0. Gradual to -

300

400may Dull yellowish brown to dull yellow
550 have orange, may have 10% fine distinct brown

A
3

-B
1

: or red mottles; sandy clay loam to sandy
clay; massive; pH 5.5—6.0. Gradual to —

82: Dull yellow orange, bright yellowish
brown, nay have 20% fine to medium
distinct brown or red mottles; sandy
clay to light median clay; massive;
may have 10% iron—manganese nodules;
pH 5.0—6.0.

BC-C Buried layers of clay or decomposing 900
or I: sandstone.

1 200mm

300

KL’TTABUL (Ku)

Am acid, bleached, yellow—red duplex soil developed on
quartzose sandstone of the Calen Coal Measures and Lizzie
Creek Volcanics.

Principal Profile Form: Dy 2.21, 2.31, 2.41, 3.31, 3.41, 2.32.

Great Soil Group: Yellow—red podzolic soil.

Parent Material: Quartzose sandstone of Calen Coal Measures and Lizzie

Creek Volcamics.

L.amdform: Undulating rises and plains; nodal slopes 3—10%.

Surface Features: May have 5% sandstone cobble and stone.

A
1

: Grayish yellow brown to brownish grey;
grayish brown to grayish yellow brown
(dry); sandy loam to sandy clay loam;
weak fine subangular blocky; hardsetting;
pH 5.5-6.0. Clear to abrupt to -

A
2

: Dull yellowish brown to dull yellow
orange; dull yellow orange to light
brownish grey (dry); commonly sporadic
or conspicuous bleach; loam, fine sandy
to sandy clay loam; weak fine subangular
blocky; pH 5.5—6.0. Clear to abrupt
to -

nay Dull yellowish brown to bright yellowish
have ‘brown and dull yellow orange; may have

Bi: 20% fine to medium distinct grey
mottles; sandy clay to light clay, with
sand; weak medium sabangular blocky;
may have 5% sandstone gravel; may have
5% iron—manganese nodules; pH 5.5-6.0.
Clear to gradual to —

82: Dull yellowish brown to bright yellowish
brown, dull yellow orange to reddish
brown; may have 30% fine to medium
distinct and prominent brown, red and
grey mottles; light medium clay to
medium heavy clay; moderate to strong
medium subangular blocky; may have 10%
sandstone gravel; nay have 10% iron—
manganese nodules; pH 5.5-6.5. Clear

1 200mm to gradual to -

may Dull yellow orange to bright yellowish
have brown; may have 20% fine to medium
B

3
-C: distinct grey mottles; sandy clay to

light median clay, with sand; massive
to weak structure; pH 5.5—7.0.

Comments: The profiles with reddish brown 82 horizons tend to occur on
the steeper slopes.

OSSA (Os)

ç,p
0%81

t: A neutral, bleached, mottled grey duplex soil developed on
alluvial—calluvial material from Carmila Beds and Lizzie
Creek Volcanics.

Principal Profile Form: Dy 3.42, 2.42, 3.41; Dg 2.42.

Great Soil Group: Soloth.

Parent Material: Alluvial—colluvial material from Carmila Beds and
Lizzie Creek Volcanics.

Landform: Gently undulating to undulating plains; modal slopes 1—3%.

A
1

: Brownish grey to greyinh yellow;
brownish grey to yellowish grey (dry);
fine sandy loam to loam, fine sandy
occasionally sandy clay loam;
harduetting; massive to weak fine
subangular blocky; pH 5.8—6.0. Clear
to -

A
2

: Brownish grey to dull yellow; light grey
(dry); nay have 5—10% fine faint to
distinct brown mottles; loam fine sandy,
fine sandy loan to sandy clay loan;
conspicuous bleach; may have 5-15%
sobangulai- gravel; massive; pH 5.8—6.0.
Abrupt to -

600 may Dark grayish yellow to dull yellow
have orange; 5-20% medium distinct grey or

81: yellow mottles; light clay, light median
clay graeelly to gravelly light clay;
may have 5—20% subangalar gravel; pH
5.8-6.0. Clear to gradual to -

Brownish gray, yellowish grey, grayish
olive to grey; 10—30% fine to medium
distinct brown or yellow mottles;
medium clay, medium heavy clay to
medium clay gravelly; nay have 10—20%
subangolar gravel; moderate to strong
coarse prismatic breaking to strong
medium to coarse angular blocky; 2—5%
iron-manganese modules; pH 6.5—7.5.

Buried layers of subroanded gravel

B
2

82:

100

1 200mm
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Appendix IV (Continued)

OSSA, cobbly variant (Os 1

ç~p~: An acid, bleached, mottled, brown cobbly duplex soil
deaeloped on allsvial—calluvial material from the Carmila
Beds.

Principal Profile Form: Dy 3.31, 3.42; lb 1.31.

Great Soil Group: No suitable group.

Parent Material: Alluviul-colluvial material from Carmila Beds.

Lamdfon,n: Gently undulating to undulating plains; nodal slopes 1—4%.

Surface Features: 15-50% subrounded cobble and stone.

A
1

: Grayish yellow brown to brownish black;
brownish grey (dry); sandy clay loam to
fine sandy clay loan; massive to weak
medium granular; hardsetting; pH 5.8—
6.0. Clear to -

A
2

: Irnyish yellow brown; brownish grey to
light grey (dry); fine sandy clay loam
to sandy clay loam; sporadic to
conspicuous bleach; massive; 5—50’
subrounded gravel; pH 5.8—6.0. Clear
to -

82: Dull yellowish brown to brown; 5—40%
firm distinct grey mottles; medium clay
to gravelly light clay; 10—30%
subrounded gravel; 2—5% iron-manganese
nodules; moderate structure. Clear to

0: Buried layers of subrounded gravel.

SEAFORTB{, dark B horizon variant (Se I)

An acid, bleached, dark duplex soil developed on alluvial—
colluvial material from Campwyn Beds.

Principal Profile Form: Dd 1.31, 2.31’, Db 2.32, 1.41.

Great Soil Group: Soloth.

Parent Material: Allueial-colluviul material from Canpwyn Beds.

landforn: Alluvial—colluvial flats; modal slopes 0—2%,

0

300

750

A
2

150 A
1

: Brown to brownish black; brownish grey
to greyish yellow brown (dry); loan,
fine sandy to fine sandy clay loan;
handsetting weak structure; pH 5.8-6.0.
Clear to -

400 02: Greyish brown to brownish black;
brownish grey to groyish yellow brown
(dry); loan fine sandy to fine sundy
clay loan; sporadic bleach occasionally
conspicuous bleach; massive to weak,
structure; nay have 5 iron—manganese
nodules; pH 5.8—6.0. Abrupt to clear
to -

82: Brownish gray, brown to brownish black;
whole coloured or may have 30’~ fine
distinct yellow or brown nottles; light
medium clay to medium heavy clay; may
have feldopathic sand; moderate to
strong structure; may have 5% iron-
manganese nodules; pH 5.8—6.8.
Clear to —

1200mm 0: Buried layers of grovel.

‘1 200mm

SEAFORTH (Se)

c2oSop,~ A neutral, bleached, mottled yellow—grey duplex soil
developed on allavial—colluvial material from Campwym lads.

Principal Profile Form: Dy 3.41, 3.42.

Great Soil Group: Soloth.

Parent Material: Alluvial—colluvial material (probably mainly from
acid to intermediate volcanics) from Campwym Beds.

Lamdform: Gently undulating plains; modal slopes 0—2%.

A
1

: Brownish grey to grayish yellow brown;
greyish brown to grayish yellow brown
(dry); loam, fine sandy to fine sandy
clay loam; massive; may have sporadic
bleach; pH 5.8-6.0. Clear to -

42: Brownish grey to greyish yellow; light
grey to dull yellow orange (dry); loan.

400 fine sandy to fine sandy clay loam;
conspicuous bleach; may have 15%
subrounded gravel; nay have 5% iron—
manganese nodules; pH 5.8—6.0. Abrupt
to -

may Grayish yellow brown to dull yellow
have orange; 5—25% fine distinct yellow to

Ii: brown mottles; light clay to light
medium clay; weak structure; may have
5% iron-manganese nodules; pH 5.8—6.0.
Clear Lu —

12: Yellowish grey to dull yellowish brown;
10—40% fine to medium yellow and brown
mottles; medium clay to medium heavy
clay; weak coarse prismatic breaking to
strong coarse angular blocky; may have
15% subromandad gravel; may have 5%

1 200mm iron—manganese nodules; pH 6.0-7.0.

Comments: These soils occasionally overlie gravel.

SEAFORTH, yellow B horizon variant (Se 2)

ç~yg
8

t: Am acid, bleached yellow duplex soil developed on local
alluvium from Carmpwyn Beds.

Principal Profile Form: Dy 3.41, 2.42.

Great Soil Group: Soluth.

Parent Material: Local alluvium from Canpwym Beds.

Lamdform: Alluvial flats; modal slopes 0—2%,

0
50 A

1

A
2

Upper

N
Lower

82

200

600

100

300

A
1

: Dark groyish yellow to brownish grey;
grayish yellow brown (dry); loan, fine
sandy to fine sandy clay loam; may have
sporadic bleach; massive; pH 5.8. Clear
to gradual to —

A
2

: Dull yellow orange to dull yellow; light
grey to greyish yellow (dry); fine sandy
loam to fine sandy clay loan;
conspicuous bleach; massive; may have 2%
iron-manganese modules; pH 5.0—6.0.
Abrupt to -

82.. Yellowish brown to bright yellowish
upper: brown; whole coloured or may have 10%

fine distinct pale mottles; medium
800 heavy clay; moderate structure; may

have 10% subrounded iron—stained gravel;
1 iron-manganese modules; pH 5.8—6.0.
Gradual to -

B
2

.. Bright yellowish brown; 3D’~ fine to
e ‘ medium distinct grey and red mottles;

medium heavy clay; moderate structure;
v. Vase 10 subroumded iron—stained

gravel; may have 2’. iron-manganese
nodules; pH 5.8—7.0.
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Appendix IV (Continued)

BALBtRBA (Bb)

ç~p~An acid to neutral, bleached mottled grey dupleu soil
overlying gravelly puns and developed on alluvial—colluviul
material from tursmila Beds.

Principal Prufilo Form: Dy 3.41. 3.42, 3.81; Dg 2.41.

Great Soil Group: Soloth.

Parent Material: Alluvial—colluvial material (probably from sediments
and acid to intermediate volcunics) from turnilu
Beds.

L.undform: Level %o gently undulating plains; nodal slopes 0—1%.

A
1

: Brownish grey to greyiuh yellow brown;
brownish grey (dry); loam, fine sandy
to fine sandy clay loan; nay have
sporadic bleach; massive; hardsetting;
pH 8.8-8.0. Clear to -

A : Yellowish grey to greyish brown; light
grey (dry); loan, fine sandy to fine
sandy clay loan; conspicuous bleach;
massive; pH 5.8—8.0. Abrupt to -

may tight grey to greyiuh yellow brown;
_________ have light clay to light medium clay, with

fine sand; sporadic bleach; weak to
moderate structure; may have 5% iron-
manganese nodules; pH 5.8—6.0. Abrupt
to clear to -

82: Brownish grey to light grey; lM—40%
fine to medium yellow and brown mottles;
light medium cloy to heavy clay; weak
medium priunutic and/or moderate course
angular blocky; may have 10% subrounded
gravels; nay have 5—10% iron-nunganeue
nodules; pH 5.8—1.0. Abrupt to —

Puns: Maus
4

ve, moderately to strongly cemented
pan containing iron—stained uubroumded
gravels; occasionally a massive,
moderately to strongly cemented,
bleached siliceous pan.

Convents: The ueuquiooide pan may cccur within 508 run of the soil
surface. In these areas the A

1
and A horizons have sandy

clay loam teoture and overlie Bi ho~izonu with sandy clay
to light medium cloy, with sand; weak to moderate structure;
and 15—30%iron—stained, uubrounded graoels.

CALCN (Cl)

c!R(: A neutral to alkaline, zleached mottled grey-yellow dupleo
soil developed on Quaternury alluvium.

Principal Profile Form: Dy 3.32, 3.33, 3.42, 3.43; Dg 2.43.

Great Soil Group: Solodic - solodized solonetz soil.

Parent Material: Quaternary olluaiun.

Luvdform: Alluvial plains and alluvial flats; modal slopes 0_li:,.

Ao: Groyiuh yellow brown to brownish grey;
yellowish grey to greyioh brown (dry);
sandy clay loan to fine sandy clay loam
(occasional loam, fine sandy); may have

2~0 sporadic bleach; massive; hurdsetting;pH 5.5-6.0. Abrupt to clear to -

A : Groyish yellow brown to brownish grey;2 light grey to greyiuh yellow brown (dry);

400 sandy clay loam to fine sandy cloy loan
(occasional loam, fine sandy); sporadic
to conspicuous bleach; massive; pH 5.5-
6.0. Abrupt to clear to -

B Brownish grey to greyioh olive and dull
yellow orange to bright yellowish brown;

P~r. 10—40% fine to medium distinct brown
yellow or grey mottles; medium clay to
heavy clay; moderate to strong structure;
nay have 10% iron—manganese nodules;
nay have 10% quartz and felduputhic
grit; pH 6.0—1.5. Clear to diffuse to -

03 Brownish grey to greyiuh olive and doll

• yellow orange to bright yellowish brown;
r. B0-4O~ fine to medium distinct brown

yellow or grey mottles; medium clay to
heavy clay; moderate to strong structure;
may have lB carbonate nodules and 10%
iron—manganese nodules; may have 10%
quurtz and feldspathic grit; pH 1.5—9.0.

torments: Occasionally profiles aith whole coloured upper P horizons
occur. I horizons with contrasting colours and/oh an
increase in feldspathic and quartz sand occur. Those
prufilu; vitk voatrul rcoutirin trend at 1 200 vii vould be
eupected to become alkaline at depth.

Upper

1 000

‘1 200mm
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KUTTABIJL, alluvial-toltuvial variant (Kul

c2oCYP~ An acid, bleached yellow duplem soil developed on alluvial—
colluvial naterial from quartzoue sandstone in the Calen
Coal Measures.

Principal Profile Form: Dy 2.31, 2.41, 2.21, 3.41, 3.42.

Great Soil Group: Yellow podzolic soil.

Parent Material: Alluviul—collovial material from quartzoue sandstone
iv the tulen Coal Measures.

1.undform: Gently undulating plains; modal slopes 1—3%.

A
1

: Greyish brown to greyish yellow brown;
greyish brown to greyiuh yellow brown
(dry); sandy loan to sandy clay loam
and loon, fine sandy; passive; pH 5.5—
6.0. Clear to —

A
3

: Dull yellow orange to greyish yellow
brown and greyiuh brown; dull yellow
orange to light grey (dry); conumonly
sporadic to conspicuous bleach; light
sandy clay loan to sandy clay loan and
loam, fine sandy; massive; pH 5.5—6.0.
Clear to abrupt to -

nay Greyiuh yellow brown to dull yellow
have orange; 5—15% fine distinct yellow and

81: grey nnttleu; heavy sandy clay loam to
sandy clay; weak structure; nay have
DOS sandstone gravel ; nay have 10%
iron—manganese nodules; pH 5.5—6.0.
Clear to gradual to —

83.. Dull yellow orange to bright yellowish
brown, occasionally yellowish grey; payPP . have 20% fine distinct grey and red
mottles; light medium clay to nedian
heavy clay; noderate coarse angular
blocky breaking to fine subangular
blocky; nay have 10% sandstone gravel;
may have 10% iron-manganese nodules;
pH 5.5-6.0. Clear to gradual to -

83.. Brownish grey to greyish yellow; 10—30%
e fine distinct yellow and red mottles;

light median clay to nedion heavy clay;
mm moderate course angular blocky breaking

to fine sabangulur blocky; nay have 10%
sandstone gravel; may have 10% iron-
manganese nodules; pH 5.5—6.0. tlear
to abrupt to -

D: Olive grey to greyish white; 10-40% fine
distinct yellow and red mottles; medium
clay to heavy clay; moderate to strong
structure; nay have 10% iron-manganese
nodules: oH 5.8-8.0.

NARPI (Ne)

~ An alkaline, bleached, mottled grey duplem soil overlying agrey clay S horizon and developed on Quaternary alluvium.

?dYciial Profile Form: Dy 3.33, 3.32, 3.43; On 3.03.

Great Soil Group: Solodic.

Parent Material: Quoternary alluvium.

Lundforni: Alluvial ylains; nodal slopes 0—1% and eotensive stable
gullies.

A
1

: Dark greyiob yellow to brownish grey;
browniuh grey (dry); 5—15% brown root-
line mottles; fine sandy clay loan to
silty clay loan; nay have sporadic
bleach; harduetting; weak to noderate
medium granular; pH 5.8-6.0. Clear to —

A
2

: Dark greyiuh yellow to brownish grey;
brownish grey to light grey (dry); fine
sandy clay loan to silty clay loan;
sporadic or occasional conspicuous
bleach; pH 5.0-6.0. tlear to -

nay Dark greyiuh yellow to brownish grey;
have light clay to light nediun clay;

81: sporadic bleach. Clear to -

82 Brownish grey, greyish yellow brown to
e yellowish brown; 10—30% fine distinct

PP . yellow, brown or grey mottles; medium

heavy clay to heavy clay; weak coarse
prismatic breaking to utrong medium
angular blocky; 1-5% iron—manganese
modules; pH 6.5—7.5. Gradual to -

83 Similar to upper B with 5—15% carbonate

lower: nodulvu; pH 0.0—9.0.

200mm I: Brownish grey to grey; heavy clay;
pH 0.5—9.0.

86



Appendix IV (Continued)

N
Upper

~er

150

350

1 000

ETON (to)

coop Au alkaline, bleached, mottled dark to gray duplex soil
developed on Quaternary allusion.

Principal Profile Form: Dd 2.33, 1.33; Dy 3.33; Gm 3.03.

Great Soil Group: Solodic — solodized solonetz soil.

Parent Material Quaternary alluvium.

Lemdfurm: Alluvial plains and flats; slopes 0-1’

A : Yellowish and brownish grey to brownish
black; yellowish g~ey to greyish yellow
brown (dry); may have 10 fine distinct
rxmtlime mottles; fine sandy clay loam;
weak structure; hardsetting; pH 5.5-6.0.
Clear to —

Yellowish grey and brownish grey to
brownish black; yellowish grey to
gneyish yellow brown (dry); may have
1D~: fine distinct rootline mottles;
fine sandy clay loam; sporadic bleach;
weak structure; hardsetting; pH 5.5-6.0.
Clear to abrupt to —

may Yellowish grey to brownish black; may
have have 10% fine distinct yellow mottles;

8~: light clay, with fine sand to light
medium clay, with fine sand; commonly
sporadic bleach; weak to moderate
structure; pH 5.5—6.0. Clear to -

02.. Brownish black to grayish yellow brown
and yellowish grey; 5—20% fine touppe . medium distinct yellow and brown

mottles; light medium clay to heavy
clay; moderate structure; 2-10% iron-
manganese mocules; pH 6.0-8.0. Clear
to gradual to -

1 200mm
82.. Bnownnsh grey to dark grayish yellow

and olive yellow to bright yellowish
o a . brown; 10—40% fine to medium distinct

yellow and grey mottles; medium clay
to heavy clay; moderate structure;
5-15% iron—manganese nodules; 10—20%
nodular and soft carbonate; pH Ba—go.

SANOIFORD (Sa)

~g,~2Q:An acid to neutral, bleached, mottled, yellow duplex soil
overlying sandy I horiaons and developed in Quatermary
alluvium.

Principal Profile Form: Dy 3.41, 3.42, 3.31, 3.32; Dg 2.41.

Great Soil Group: Yellow podzolic soil - solsth.

Parent Material: Quatermary alluvium.

Lamdform: Alluvial plains; nodal slopes 0—1%.

N
/

B
2

A : Brownish grey1 brownish grey

light sandy cl
200 massive; pH 5.
250 to-

to greyish yellow brown;
(dry); sandy clay loan to
ay loam; hardsettimg;
8—6.8. Clear to gradual

A
2

: Grayish brows to yellowish grey; light
grey to ~reyish yellow brown (dry);
light sandy clay loam to sandy clay loan;
sporadic to conspicuous bleach; massive;
pH 5.8-6.0. Clear to abrupt to —

02: Dark grayish yellow, dull yellow orange
to bright yellowish brown; 10—40%. fine
to medium distinct yellow, brown or gray
mottles; light medium cloy to medium
heavy clay; medium to coarse feldspothic
and quartz sand; moderate to strong
structure; 2—10% iron—manganese modules;
pH 6.0—8.0. Cleartx gradual to —

D: Buried layers of dull yellowish brown to
bright yellowish brown; whole coloured
on 10—30%grey or yellow mottles; sandy
loam to light medium clay; pH 6.0-8.0.

1 200mm

Conements: Some profiles have sandy loam A horizons.

SL’.\’NYSIDE (Su)

ç~ggpQ; An alkaline, bleached, mottled, silty, grey-olive duplex
soil developed on Quatennanv alluvium.

Principal Profile Form: Dy 3.43, 3.42, 3.32, 3.33; An 3.06.

Great Soil Group: ~V suitable group lAff;nmt:vv w;tlr volodic
- solodized solonvtz soil I.

Parent Material: Quvternary alluvium.

Lamcfxnm: Alluvial plain; modal slopes 0-1

Surface Features: Debil debil vicnonelie’f in uncultivated areas.

A
1

: Brownish grey to dark grayish yellow;
grayish yellow (dry); 5-10: rootline
mottles; silty clay loam to fine sandy
clay loam; nay have sporadic bleach;
handsetting; moderate fine subangular
blocky; pH 5.8-6.0. Clear to -

A
2

. Brownish grey to dark grayish yellow;
light grey (dry); 5-10% rootlime
mottles; silty clay loam to fine sandy
clay loan; conspicuous bleach; moderate
structure; pH 5.8-6.0. Abrupt to -

nay Brownish gray to dull yellow; 5—20%
have fine distinct yellow to brown mottles;

Bi: medium clay to silty clay; sporadic
bleach; weak to moderate structure;
may have 5% iron—manganese nodules;
pH 5.8-7.0. Abrupt to —

02 Dull yellow, olive grey to brownish

e ‘ grey; 10—30% fine to medium’, distinctOPP . yellow and gray mottles; medium haaay

clay tv heavy clay; moderate vary
coarse angular blocky breaking to
strong medium angular blocky; 2—IDA
iron—manganese nodules; pH 6.5-8.0.
Gradual to -

Olive yellow to yellowish grey; 10-40%
medium distinct yellow and grey
mottles; heavy clay; strong structure;
2-IDA iron-manganese modules; may have
2—20% carbonate modules; pH 8.0—9.0.

02
200mmlower:

Coments: The pH in the lower B horizon is occasionally only pH 7.0
by 1 200 nm.

MARIAN (Ma)
Qgp~p,~: A neutral, bleached, mottled, brown duplex soil developed on

Quatersary alluvium.

Principal Profile Form: Dy 3.32, 2.32; lb 2.32; Dy 3.12; Db 2.12.

Great Soil Group: No suitable group.

Parent Material: Quatenmary alluvium.

L.amdform: Alluvial plains and some levees; modal slopes 0—li;.

1 200mm

A : Brownish grey to brownish black’
1 brownish grey to grayish brown ~dry);

sandy clay loam to fine sandy clay loan;
massive to weak fine subangular blocky;
hardsettimg; pH 5.8—6.0. Clear to -

A
2

: Grayish yellow brown to brownish grey;
brownish grey to grayish yellow brown
(dry); sandy clay loam to fine sandy
clay loam; sporadic bleach; massive to
weak fine subangular blocky; 5—15%
iron-manganese nodules; pH 5.8-6.0.
Clear to abrupt to -

nay Dull yellowish brmwn to brownish gray;
have may have 5-iSA fine distinct brown

Bi: mottles; sandy clay to light clay; may
have sporadic bleach; weak to moderate
structure; commonly 10-20% iron-
manganese nodules; pH 5.8-6.0. Clear
to abrupt to -

82 Grayish yellow brown, dull yellowish
brown to brown; 5-20% fine to mediumupper. distinct brown or grey nottles; light

medium clay to medium heavy clay; weak
to moderate medium prismatic breaking
to weak to moderate medium to coarse
subangular blocky; may have feldspathic
grit; nay have 2-10% iron-manganese
nodules; pH 6.5—7.0. Diffuse to -

12 Dull yellowish brown, bright yellowish
lo e ‘ brown to orange; 10-20% fine to medium

distinct grey mottles; medium clay to
medium heavy clay; weak to moderate
structure; may have feldspathic grit;
pH 6.5-7.5.
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0: Variable texture but generally sandy
clay to medium clay, with sand.



Appendix IV (Continued)

88

A
1

: Brownish grey to greyiuh brown;
brownish grey (dry); light sandy clay
loan to sandy clay loan; occasionally
fine sandy clay loam; massive to weak
structure; hardsetting; pH 5.0-8.0.
Clear to gradual to —

A
3

: Brownish grey to greyish yellow brown;
brownish grey to light grey (dry(;
light sandy clay loan to sandy clay
loan, occasionally fine sandy clay loan;
sporadic to conspicuous bleach; mauuive;
pH 5.8-6.0. Clear to -

82: Bright yellowish brown to dull yellow
orange; 5-20% fine to medium distinct
brown or grey mottles; nedium clay to
modiun heavy clay; moderate utructare;
2—15% feldupathic grit; 2—5% iron—
manganese nodules; pH 6.0-7.0.

82 Black to brownish black; may have 5—10%
nediun distinct brown mottles; nedium

upper. clay to heavy clay; moderate coarse
angular blocky; 1—5% iron—manganese
modules; pH 6.5—7.5. Clear to gradual
to -

82 Greyiuh olive, brownish grey to gre~’;
5-20% fine, nediom or coarse distinct

ower. yellow nottles; heavy clay; strong

coarse blocky and lenticular; 2—5%
iron-manganese nodules; 2-20%
carbonate nodules; pH 0.5-9.0.

H
1

: Brownish grey to greyish yellow brown;
brownish groy (dry); sandy loam to
light sandy clay loam; loose to weak
harduetting; massive; pH 5.8—6.0.
Clear to -

A
2

: Greyish brown, dark greyish yellow to
dull yellow orange; light grey to light
yellow orange (dry); sandy loam to sandy
clay loam; nasuine; conspicuous bleach;
may have 10% iron-manganese nodules;
pH 5.5—6.0. Abrupt to -

83: tight grey, greyiuh yellow brown to dull
yellow; 01—40% nedium distinct grey,
brown and yellow mottles; sandy clay to
medium clay; moderate to weak structure;
nay have 5-20% feldvpathic and quartz
grit; 2-00% iron—manganese modules;
pH 5.0-7.0. Clear to -

I: Buried layeru with variable features;
sandy clay loam to median clay; pH 6.D-

82 Brownish black to greyiuh yellow brown;
light clay to nedium clay; moderate to

300 upper: strung fine blocky; pH 5.8—H.O.
Gradual to -

82 Brownish grey, greyish yellow brown to
ddl grey; may haHe 05% fine to mediun fainte. to distinct brown or yellow mottles;

medium heavy clay to heavy clay; strong
structure; nay have 5% iron-manganese
nodules; may have feldspathic grit;
pH 6.5-/.5. Gradual to diffuse to -

82 Brownish grey, dull yellowish brown to

lo e qreyiuh olive; 5-30% fine to mediandistinct yellow brown or grey mottles;

medium heavy clay to heavy clay;
moderate tn strong structure; nay have
5% iron-manganese nodules; nay have 20%
carbonate nodules; pH 8.0—9.0. Clear
to gra4ual to -

may Hariable features with either lighter
1 200mm have teuture, contrasting coloars or

D: increased feldupathic grit.

tG\KIAN, yeltouc B horizon variant (Ma 1

~5jgj~: Ar acid to neutral, bleached, yellow dupleu soil developed
on )vateroary alluvium.

Pdrcipul Profile Form: Dy 3.32, 3.42, 2.32.

Groat Soil Group: Yellow pudzolic soil.

Parent Ruteriul: )uaterrary alluvium.

tundforru: Alluoivl plains; nodal slopeo 0—1%.

0

MIRANI (Mi)

~2itc62!: An acid to neutral, bleached, mottled grey-yellow uamdy
dupleu soil developed on Quaternury alluvium.

Principal Profile Form: Dy 5.81, 3.80, 3.41, 3.42; Pg 4.40.

Great Soil Group: Yellow — gleyed podznlic uuil.

Parent Material: Quatornary alluvium.

1.undform: Low elongate rises (0.5 — 2 n( on alluvial plains; modal
slopes 0—1%.
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600 Dl: Greyish yellow brown todull yellow

orange; nay have 5—15% fire distinct
brown nottles; sandy clay to light clay,
with sand; may have sporadic bleach;
massive; nay have 5—10% iron—manganese
nodules; pH 6.0—7.0. Clear to —

A2

N
1 200mm

V%CTORTAPLAINS (Vt)

~ An alkaline, black, self—mulching, cracking clay developed

on Qauternury alluvium.

Principal Profile Form: Pg 5.06.

Great Soil Group: Black earth.

Parent Material: Quaternary alluvium.

Landform: Depression areas or drainage lines in alluvial plains;
modal slopes 0%.

Surface Features: Incipient normal gilgui development. Debil debil
micro-relief in areas with poor eoternul drainage.

7.0.

1 200mm

BRI0HTLEY (Bc)

c2oG8pt: An alkaline, grey, self-mulching, cracking clay developed on

Quaternary allunium.

Principal Profile Form: tg 5.24, 5.28, 5.06, 5.17.

Great Soil Group: Grey clay.

Parent Material: Quaternary alluvium.

Landform: Alluvial ploins; modal slopes 0-1%.

50
0

so A
1

Upper

400 82

A
1

: Black to brownish black; brownish black
to brownish grey (dry); 5-10% rootlime

100 mottles; light modium clay to mediumheavy clay; strong fine to medium
subangular blocky and strong medium
granular; cracking; self—nalchimg;
pH 5.8-6.0. Clear to gradual to -

Al: Brownish black to brownish grey;
brownish grey (dry); light clay to
light nedium clay; cracking; weakly
self—mulching; pH 5.8-6.0. Clear to -
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tonniests: Some profiles have a weakly developed sporadic bleach in
the H horizon.



Appendix IV (Continued)

BENHOL>E (BbS

ç~gg~~:Am alkaline, bleached, mottled, grey—yellow cracking clay
developed on Quatarnary alluoiom.

Principal Profile Form: Ug 5.24, 5.28, 3.2.

Great Soil Group: Grey clay.

Parent Material: Quaternary alluvium.

Lamdform: Alluvial plains; modal slopes 0—1%.

Surface Features: Incipient normal gilgai (vertical interval 100 —

200 oem, horizontal interval I - 2 n(.

100 A
1

Ai: Grayish yellow brown to grayish brown
grayish yellow brown to brownish grey
(dry); may have 20% fine distinct
rootlina mottles; light clay to light
medium clay; sporadic bleach (10-50%);
moderate structure; hardsetting;
pH 5.5—6.0. Clear to gradual to -

may Brownish grey to grayish olive; 10—20%
have fine distinct brown mottles; medium

Ii: clay; sporadic bleach; strong structure;
may have 1—5% iron—manganese modules;
pH 5.5—6.5. Clear to gradual to —

82 Yellowish grey, brownish grey to grayish

er olive and grayish yellow brown to dullyellow orange; 10-40% fine to medium
distinct yellow and brown mottles;
medium heavy clay to heavy clay; strong
structure; 5—15% iron—manganese nodules;
pH 5.8-7.0. Gradual to diffuse to —

82 Brownish grey to grayish olive and dull

000 lower: yellow orange; may have 20% fine tomedium distinct brown and yellow
mottles; macjam heavy clay to heavy
clay; strong structure; 10—20% iron-
manganese nodules; may have 20%

1 200mm carbonate modules; pH 8.0-9.0.

Coonnents: Occasionally a Dy with silty clay loam A horizons occurs in
the gilgai dep’essions.

KINCHANT (Kr)

caRt: An acid, bleached, yellow-glayed, sandy duplex soil
overlying a pan and developed on relict plains of alluvium.

Principal Profile Form: Dy 5.81, 5.41; Dg 4.81, 4.41.

Great Soil Group:’ Soloth.

Parent Material: Alluvium; possibly of Tertiary age.

Landform: Lesel to gently undulating plains 5 - 10 m above adjacent

alluvial plains; modal slopes 0—2%.

Ai Brownish grey; brownish grey (dry);
loamy sand to sandy loam; massive;
loose; faldspathic and quartz grit;
pH 5.5—6.0. Clear to -

A
2

: Grayish yellow brown to dull yellow
orange; light grey (dry); coarse sand
to loamy sand; conspicuous bleach;
massive; nay have 15% irxn-nangamese
nodules; feldspathic and quartz grit;
pH 5.5—6.0. Clear to gradual to -

may Gneyish yellow brown to bright yellowish
have brown; 10—20. medium distinct grey or
A

3
— yellow mottles; sandy cloy loam to sandy

B ‘ clay; massive; may have 15’ iron—
1’ manganese modules; faldspathic and

quartz grit; pH 5.5—5.0. Abrupt to
clean to —

B : Light grey, bright yellowish brown and
dull yellow orange; 10—50%coarse
distinct grey and yellow mottles;
light medium clay with sand to medium
heavy clay with sand; weak to moderate
course prismatic; nay have 1—5”: iron—
manganese nodules; faldspathic and
quartz grit; pH 5.0—6.0. Abrupt to —

1 200mm Pan: Massive; moderately to strongly cemented;
feldspathic and quartz grit; light gray;
10-20% medium distinct yellow and brown
mottles.

0

100

300

1 000

Upper

N
Lower

B
2

200

DUNDULA(On)

coDaRat: An alkaline, bleached mottled grey—brown cracking clay
developed on Quatermary alluvium.

Principal Profile Form: Bg 5.24, 5.28.

Great Soil Group: Grey clay.

Parent Material: Quaternary alluvium.

Lamdfonmn: Alluvial plains slightly elevated above drainage limes;
modal slopes 0—1%.

Surface Features: Incipient normal gilgai (vertical interval 100 nsa,
horizontal interval 2 m).

A
1

: Grayish yellow brawn to yellowish grey;
brownish grey to grayish yellow (dry);
5—15% fine distinct brown mottles;
light clay to light medium clay; may
have silt or fine sand; sporadic bleach;
moderate structure; cracking;
hardsetting to weakly self-mulching;
pH 5.8—6.0. Clear to —

82 Brownish grey to dull yellowish brown;
10-30% medium distinct brown mettles;upper. medium clay to heavy clay; strong

500 structure; nay have 1-5% iron—manganese
nodules; pH 6.0-6.5. Gradual to -

82 Yellowish grey to grayish olive and
yellowish brown to dull yellow orange;

owe . 10-20% medium faint to distinct yellow

and gray mottles; medium heavy clay to
heavy clay; moderate to strong structure;
may have 1—5% iron—manganese nodules;
may have 10% carbonate nodules from
1 000 mm; pH 8.0—8.5. Clear to -

may Similar colours to 82 lower horizon but
have with sandy clay to medium heavy clay

D: with sand or coarse sand.

Brownish grey to brownish black;
brownish grey (dry); loamy coarse sand
to coarse sandy loan; may have sporadic
bleach; massive; loose to weak
hardsatting; pH 5.8-6.0. Abrupt to
clear to -

A
2

: Grayish brown, grayish yellow brown and
dull yellow orange; light grey (dry);
coarse sand to coarse sandy loan;
conspicuous bleach; nmasoive; pH 5.5—6.0.
Abrupt to clear to -

may Dull yellow orange, ‘ight grey (dry);
have light sandy clay loam, coarse sandy;

A
3

: massive; pH 5.5-6.0. Abrupt to clear

82: Light grey to gneyish white and dull
yellow to yellowish brown; 10-25% fine
to medium distinct yellow and red
mottles; coarse sandy clay to medium
heavy clay with coarse sand; massive
to weak structure; may have 10%: iron—
manganese nodules; feldspathic and
quartz grit; pH 5.5—6.0. Abrupt to —

Pan: Massive; moderately to strongly
cemented; feldspathic and quartz grit
and some subangular gravels.

1 200mm

KINCI(ANT, coarse oxndy variant (Kr 1

congapi: Am acid, bleached, yellow-gleyed, course sandy duplex soil
overlying a pan and developed on relict plains of alluvial
to alluvial—colluvial material.

Principal Profile Form: Dy 5.81; Dg 4.81.

Great Soil Group: Gleyed podzolic soil.

Parent Material: Alluvial to allusial—colluvial material; possibly

of Tertiary age.

Lamdform: Gently undulating plains 2 — 10 m above adjacent alluvial
plains; modal slopes 1-3%’.

0
50

450

600

900

82

250

600

1 200mm

89

250

Comments: The A hurizuns directly overlie the cemented pan in some
profiles, Dc 2.
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Appendix IV (Continued)

A
1

: Greyish yellow brown to brownish grey;
brownish grey (dry); light sandy clay
loan to sandy clay loam; massive;
harduetting; pH 5.8-6.0. Clear to —

A
2

: Greyish yellow brown to brownish grey;
brownish grey to light grey (dry); may
have 10% fine distinct brown mottles;
light sandy clay loan to sandy clay

350 loan; sporadic to conspicuous bleach;
massive; may have 5-10% iron-mangameue
nodules; pH 5.8—6.0. Abrupt to —

500
B : Doll yellowish brown, dull yellow

orange to greyish yellow; 10—30%
medium distinct grey, yellow and brown
mottles; light medium clay to median
heavy clay; moderate to strung
structure; may have 5% iron-manganese
nodules; pH 5.6—7.0. Clear to —

may Greyish yellow, dull yellow orange to
have light grey; 10—20%medium distinct grey

0: and yellow mottles; sandy clay to
median heavy clay; nay have 1—5%iron—
manganese nodules; nay have l—lDl%
carbonate noduleu; pH 6.0—9.0.
Massive; moderately to stromgly
cemented; feldupathic and quartz grit;
light grey; 10—20%medium distinct
yellow and brown mottles; pH 6.0-9.5.

Comments: Smoe profiles have a sandy loan H horizon terture and
intergrude to Kinchant soils.

PIONEER (Pn)

ç
90%

p): An acid to neutral, red—brown dupleu soil developed on
levees of Quaternury ulluviun.

Principal Profile Form: Db 0.11, 1.12, 0.51, 1.52, 2.01; Dy 2.11.

Great Soil Group: Non calcic brown soil.

Parent Material: Quatermary alluoium.

Landform: Levees; nodal slopes 0-4%.

Brownish black; brownish qrey (dry);
organic sandy loan to organic loam;
massive; pH 5.5. Abrupt to —

Greyish yellow brown; brownish grey
(dry); sandy loan to light sandy clay
loan; massive; hardsetting; pH 6.0.
Clear to -

H
2

: Brownish grey, light grey (dry); may
have 10% fine distinct brown mottles;
sandy loam; conspicuous bleach; massive;
pH 6.0. Abrupt to -

82: Doll yellowish brown to dull yellow
orange; whole coloured but nay have DB—
15% fine distinct yellow or grey
mottles at depth; sandy clay to nedium
clay with sand; strong coarse colunnar
structure; pH 8.5-9.5. Clear to -

Pam: Muuuiee; moderately to strongly
cenented; feldspathic and quartz grit;
light grey; 10—20% median distinct
yellow and brown mottles; pH 9.5.

PIONEER, red B horizon varianc (Pn I

~5~j: A neutral, red dupleu soil developed on Quaternary alluvion.

Principal Profile Form: Dr 2.12.

Great Soil Group: Non culcic brown soil.

Parent Material: Quaternury alluvium.

Lumdform: Terraces and levees; nodal slopes 0-1%.

H
1

: Brownish black to greyish brown;
greyish brown (dry); sandy clay loan
to clay loan sandy; hardoetting;
massive to weak moderate granular;
pH 5.8—6.0. Clear to gradual to -

Browmish black to brown; clay loan
to sandy clay: pH 6.0. Clear to —

B
2

: Drown to bright brown; whole coloured
or may have 5-10% fine distinct red or
yellow mottles; light medium clay to
medium clay; feldupathic sand; massive
or weak to moderate fine uubangulur
blocky; nay have 5~iron-manganese
nodules; pH 6.0-6.5.

may Buried layers of brown; sandy clay
have loan to sandy loan; ph /.0.

A
1

: Brownish black to dark reddish brown;
brownish grey to greyiuh brown (dry);
sandy clay loam to clay loan sandy;
hurduetting; massive to weak median
granular; pH 5.8-6.0. Clear or
abrupt to -

nay Heddiuh brown to brown; sandy clay
haoe loam to sandy clay; pH 5.8—6.0.
H

3
—D

1
: Clear to -

83 Heddiuh brown; light medium clay,
medium cloy to medium heavy clay;PP . moderate fine to medium subangulur

700 blocky; foldspathic uand; 2—5% iron—
manganese modules; pH 5.8—6.0.
Gradual to —

83 Reddish brown; nay have 5—20% fine

10 e distinct yellow or grey mottles; mediumclay to median heaoy clay; feldupathic

sand: 5—10% iron-nan;~~oeuemodaleu;
pH 6.5—7.3.

ALLANPALE (Al)

~Q5.GRat!Hn acid to neutral, bleached, yellow—brown dupleo toil
overlying a pan and developed on relict plains of alluvium.

Principal Profile Form: Dy 3.31, 3.41, 3.42, 3.32.

Great Soil Group: Soloth.

Parent Material: Alluvium; possibly of Tertiary age.

Landform: Level to gently undulating plains 5 — 10 n above adjacent
alluvial plains; nodal slopes 0—1%.

Surface Features: Debil debil and nornsal gilgai (uertical interval
300 nun, horizontal interval 2 m( evident in some
areas.

ALLANOALE, acrongLy uodic varianc (HI 1 )

£20.G%EQ H strongly alkaline, bleached yellow—brown duplea soil
overlying a pan and developed on relict plains of alluvium.

Principal Profile Form: Dy 2.43.

Great Soil Group: Solodized — uolometz soil.

Parent Material: Alluvium; possibly of Tertiary age.

Lundfurm: Level to gently undulating plains 5 — 10 n above adjacent
alluvial plaims; modal slopes 0—1%.
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:
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Corniest: There is no suitable great soil group for those profiles with
massive to ueak P horizon structore.
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Appendix IV (Continued)

ST. HELENS (Sc)

canoa2!~ Am acid to neutral, dark gradational soil deoeloped on
stream terraces of Quateroary alluvium.

Principal Profile Form: On 3.41, 3.42; If 6.32; Gm 3.92.

Great Soil Grppp: Prairie soil, minimal prairie soil.

Parent Material: Quatarmary alluvium.

Lamdform: Stream terraces and floodplains; modal slopes 0—2%
ranging to 6%.

A
1

: Brownish black to black; brownish grey
to grayish yellow brown (dry); fine
sandy clay loam, light clay and sandy
clay loam; weakly hardsvtting; weak to
moderate structurx; pH 5.8-6.0.
Gradual to -

B
2

Brownish black to brownish grey; light

r’ clay to medium cloy; moderate structure;may have fine’ sand or sand; pH 5.8-6.5.
Gradual to diffuse to -

82 Dull yvllowixh brown to dark reddish
Jo a ‘ brown; may have 40% fine to medium

distinct dark mottles; light clay to
medium heavy clay; may have fine sand
on sand; moderate structure; may have
1—5% iron—manganese modules; pH 6.0-7.0.

0: Dull yellowish brawn, bright brown to
brownish gray; sandy loam to sandy
clay or gravel; pH 6.0-7.0.

CAMERON (Cnn)

ç~~~pi:Am acid to neutral, brown, massive, uniform loam to
gradational soil developed ye stream terraces and fluodplains
of Quatermary alluvium.

f~Jy%ialProfjlv Form: Un 1.43, 1.41; Un 5.5; On 2.41, 2.82.

Great Soil Group: Alluvial soil and no suitable group.

Parent Material: Qoaternury alluoiun.

Lamdform: Scream terraces and floodplains; modal slopes 0—2%.

Surface Features: May have 5-15% rounded gravel and cobble.

A
1

: Brownish grey, dull yellowish brown to
brownish black; brownish grey to
grayish yellow brown (dry); sandy clay
loam, fine sandy clay loam to light
sandy clay loam; massive; herdsettimg;
may have 5~rounded gravel and cobble;
ph 5.5-6.5. Clear to diffuse to —

Greyish yellow brown tu brown; sandy
clay loam to sandy clay; massive; may
have 5-10% rounded cobble and gravel;
pH 5.8-7.0.

Sand, sandy loan or gravel (rarely a
deep profile to 1 200 mm).

nay
have

82:

0 or
gravel

Coimvnmemts: Cameron profiles intengrade to St. Helens profiles,
particularly along Cattle Creek.

MURRAY (Mu)

~nggggt: Am acid sand on floodplains of Quatennary alluvium.

ctUflS.Ualuiofjj.aiorn: Ic 1.2, 5.11

cnaRt..~oilGroNo: Alluvial soil.

Parent Material: Quatermary alluviums.

Lamdform: Fluodplains; modal slopes 0—2%.

Surface Features: 0-40% rounded gravel and cobble.
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250

A
12
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900

1 200mm

ANDERGROVE(An)

cgng~pi: Am acid, bleached sand with a yellow B horizon developed cm
Qoatvrnuny sand deposits.

f~j ,i~alProfile Form: Sc 2.21, 2.22, 2.23.

QraH.t_~uilGiiosp.: Rudimentary podzol

Parent Material: Quaternary sand deposits of marine origin.

Lamdform: Beach ridges and coastal dunes, other than foradunes;
modal slopes 0-3%.

0~

300

550

A
1

: Greyish yellow brown to brownish black;
brownish grey to grvyiuh brown (dry);
sand to sandy loam; single grain
structure; loose; ph 5.5-6.0. Clear
to gradual to -

A
2

: Greyish yellow brown to dull yellow
orange; light grey to dull yellow
orange (dry); sand to loamy uand;
conspicuous bleach; single grain

550 structure; ph 5.8-6.5. Gradual to
diffuse to -

82: May be whole coloured dull yellow orange
to bright yellowish brown or light grey
)monst), with 10—201 medium distinct
yellow mnttleo; sand to loamy sand;
single grain structure; nay have 10%

900 iron concretiomo; pH 5.8-7.0.

Comments: Augerad prsfnles to 3 m indicate that associated with the
Bc profiles are Dy 5.82 or Dg 4.81 profiles with a sandy
clay B horizon below 1 300 — 2 000 mm.

A
1

1 200mm

200mm

1 200mm

Au: Grvyish yellow brown, brown to brownish
black; light gray to dull brown (dry);
loamy sand to sandy loam; loose; single
grain to weak medium granular; ph 5.8-
6.2. Gradual to -

412: Dull yellowish brown to brown; loamysand, sandy loam to sand; single grain;
pH 5.8—6.5.

0: Buried layers of sand, sandy loam or
gravel.
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Appendix IV (Continued)

A
1

A
1

: Grayish yellow brown to brownish grey;
brownish and light grey (dry); loamy
coarse sand to coarse sandy loam;
single grain structure; loose; pH 5.5-
6.0. Gradual to -

350
A

2
: Grayish yellow brown; light grey (dry);

coarse sand to coarse sandy loam;
conspicuous bleach.; single grain
structure; ph 5.5. Abrupt to clear to —

82: Brownish grey, light gray and bright
yellowish brown; 15-20% medium
prominent brown or gray nettles; coarse’
sandy clay, massive; may have 5% iron—
manganese nodules; pH 5.5—7.0.

950

Dark reddish brown; grayish brown(dry); sand; single grain; loose;pH 8.0. Gradual to -

A
12

: Light brownish grey (dry); sand;
single grain; 5-10% y’nall fragments
of pumice and coral; pH 8.0-8.5.

ANDERGROVE,coarse sandy variant (An 1)

Com~ngpt: An acid, bleached, coarse sand overlying yellow-gleyed sandy
clay and developed on Quatarnary sand deposits.

Principal Profile Form: Dy 5.81, 5.82; Dg 4.81.

Great Soil Group: Yellow—glayed podzolic soil.

Parent Material: Quatarnary sand deposits of marine origin.

Landforin: Beach ridges; modal slopes 0—2i.

0~

250

700

A
1

A
2

ANDERGROVE. calcureous variant (An 2)

ç~g~pi: An alkaline, brown sand developed on Quaternary sand
deposits.

Principal Profile Form: Dc 1.1.

Great Soil Group: Calcareous sand.

Parent Material: Quaternary sand deposits of marine origin.

Landforn: Coastal sand dunes or beach ridges; modal slopes 0-4%.

0

A
11

200

400

A
12

1 200mm‘1 200mm

NEILS (NI)

~~ng~pi: An acid, bleached, yellow-gleyed, fine sandy duplex soil
developed on Quaternary sand deposits.

f~jpçial Profile Form: Dy 5.81, 5.82; Dg 4.81.

Great Soil Group: Yellow and glayed podzolic soil.

Parent Material: Quaternary sand deposits.

Landform: Coastal dunes or degraded beach ridges; modal slopes 1—3%.

0

250 A
1

: Brownish black to grayish yellow
brown; brownish grey (dry); loamy

250 fine sand to sandy loam; weak mediumgranular; loose; pH 5.8-6.0. Clear
to —

A : Brownish grey to grayish yellow brown;

450 light grey (dry); fine sand to loamy

sand; conspicuous bleach; massive;
5—15% iron—manganese cancretions;
pH 5.8-6.5. Abrupt to -

600
B : Yellowish brown, bright yellowish

brown, dull yellow orange to light
grey; 10-30% distinct to prominent
red, brown or grey mottles; massive;
5—10% iron—manganese concretions;
pH 5.5-6.0.

A
2

B
2

‘1200mm
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APPENDIX V

MORPHOLOGICALAND ANALYTICAL DATA FOR REPRESENTATIVE

SOIL PROFILES
uues’vunE MaTERIeL’ T.’xs:yts
coNrooENcE muexTwvrc us euvcruT mvnEvavL:

sLoet: cu n
cANZIFORM ELEMENT Tree:
LANOFORM evTTERN TYPE’ unva;utusvr:sen

/EOETAT ION
sneucTuRAL rovM’ wsau;anu
0OMINANT spEcuto’ Easa;y~txsxrebra: Easauyptxs nanuana, Easauyetus

:aterveduu, mmuaumaya amraasu, vetersauvam trutuseus. Theseda
axstrauus

maNUeL RAINFALL’

0EOCRIPTIGN

Breen:sh buaet 57.SYR3/25 meist, breenish grey suonnv./um dry fee fume d:stlsst grey mettlee: Fes
f:ne faust yeuuss mstt0 1 sandy slay saul seat 2—Sss platyl dry very fire. Abrupt: ts—

Greyish bruen C7.5VR4/25 ssust, bruenish grey viovn&~us dry; Ecu fuse dustunst yeluee ,mattums
sandy suay usam; fesengx Oar trastyte dry xery pure. Abrant, Es—

.me Es .d4 e Bright yelussish brass S1OY#7/65 msist Fee fume distinct truss mettles: fes fume dustinet red
nuttlesi aedius slay; dry saderately strsngi slughtuy malcareeas. Cuear, ts—

.44 Em .95 e null yellssush erange OIOVR7/45 aaugt memmenmedium distinct gley msttles light meduam mlay fee
augular traehyte dry esderately strsng nen—salearesus. Diffuse: En—

.95 Es 1.20 m Light yellss (2.5Y7135 meusti many sediam distinct yellus settles, fes sedlug duetunet red a,sttueei
medium clay; dry ssderately streng sen—cal sareeus.

BOIL TYPE’ Cales
BITE NO’ MCL 802
v.15.0. REFERENCE’ 676 eoo mE 7 tv7 500 sN aoNE 55

OREAT BOIL GROUP’ Selsd:m
PRINCIPAL PROFILE FORtS’ ny3.a2
SOIL T~~ONOMYUNIT’ Aquis Natrustalf
FAO UNESCO UNIT’

SURFACE COARSE FRA0PIENTn’ Neneurse fragments

PROFILE MORPHOLOGY’

CONDITION OF suRFACE OOIL wHEN ORY’ Card settung

HORIZON DEPTH

All 0 Es .10 s Brsmnusfm blaat vlaYR3/25
Gradual, ta—

SUBSTRATEMATERIAL’ Uneenselidated substrate sateruals
CONFIDENCESUBSTRATE IS PARENT MATERIAL’

SLOPE’ 00 0
LANOFORRELEMENTTYPE:
LANOFORN PATTERN TYPE’ Alluxual nusum

VEGETATION
STRUCTURALFORM’
BOMINANT SPECIES: Eusalyptas alba: Trust asia sauxemlens

ANNUAL RAINFALL’

DEuCAIPTION

meist, breemush grey slOrR6/li dry; sandy slay lmam eeah dry sery furs.

.10 Em .26 s Oart greyish yellee 12.5Y4/2i :xmust: yellseist grey i2.SY6/li dry sandy slay u sam meat dry very

furs. Abrupt: En—

.26 Em .30 s L:ght grey ::OOYRv/21 dry sandy suay lsae eeat dry very firm. Abrupt: Em—

.30 Es .70 a Brught ymulsaush bream 52.me6/bi seist sessen fine distunst grey ssttlmn scales heavy clay;

strengidrysederatelystrmmgimsm—malsareeus.Oradaal:te—

.70 be 1.05 e reulemush trees (2.5(5/60 xe:uEi fee medium dustunet grey muttl ms sandy slay; massuxe dry very

seat; many :manganu fereusssft segregaEu ens, nsn—aa 1 sarmeus. Abrupt: En—

02 1.05 En 1.10 m Rreenush grey muoYRb/us seinE; aany seduus dusbunmt yellau mettles; mmdlxi, heavy nlay dryi fee

,namgani fereus ssft segregatiens: men—ma1 marenus. Abrupt: te—

03 1.10 Em 1.20 5 Ymulesush brnes (2.5Y5/6) snust fee medium distinct grey asttl cmi sandy nlayi aassuxe dry very
eeat nun—sal earesus.

Depth US Oeil/Watmr Partusom su,e; Essh. cut:ans

pH EC Cl CSFS S C’CEC ca Mg Na uS

metres’ mS/sm t 7.~lO~C x.ev!lmxv

.10 5.6 .03 .001 14 m3 i7 14 7 0.7 1.7 .20 .09
:30 6.3 ~ :oou 13 52 iu 2; 7 1.0 2.2 .41 .04
.60 6.6 .03 .002 7 44 11 35 10 3.9 10 2.0 .13
.90:7,5.10 .012 ‘ 13 59 10 14 12 2.9 xc’ 3.1 .04

1.10 8.4 .15 .017 30 33 11 22 14 3.2 9.4 v.9 .07

Depth Org.C Tat.N Eabr. Phesplieras Asp.’ OTPu—sxtr.
swaBs’ Asud buvarb. K Fn Mn cx in

setres( 0 T ‘ epa xcv’!.’ spo
3 9 ‘.;s’

.20’.77.OSt 2 5 .04’

TeEd Elements Meistares ousp.Ratue’
P 5< 0 !ADMO/3blsb! SI R2

0 naoosc

.020 0.25 .c’2u 1.5 09 7

.012 0.31 .009 ‘ 1:! 17 a

.xos 0.72 .004 3.0 27 15

.006 1.50 .003 2.3 55 0

.007 1.4t .004 ‘ 2.9

SOIL TYPE’ weustau;
SITE NO: MCL moo
A.M.O. REFEHENCE’ 676 200 mE 7 693 220aM ZONE 55

OREAT OOZL GROUP: SelnEh
PRINCIPAL PROFILE FORM’ nyT. 31
SOIL TAXONOMY UNIT: Aqais Natrastalf
FAO UNESCO UNIT’

OURFACECOARSE FRAOMENT5: Very F me sembles

PROFILE MORPHOLOGY:

CONDITION OF SURFACE SOIL WHENDRY: Hard settung

HORIZON DEPTH

Al Ste .OSe

A2sb .05 Es .28 m

B2l

B22

523

!
~
~

Depth I’S neil/water
pH EC Cl

metres mS/ms S

Partvele Bbee
CS F5 5 C

S S 1OSC

Emet. Catiens
CEC Ca Mg Na 55

m.eg/lotg

TeEd
P 5<

0

Elements
B

Meusturee
ADM l/3b 1St

7. glosc

Dvsp.Ratusn
Ri R2

!
~
!
~
~
~
~

.05

.20

.30

.40

.60

.90
1.20

5.8 .03 .002
5.6 .03 .002
S.9 .03 .003
5.8 .15 .017
6.0 .32 .042
6.1 .33 .044
S.6 .46 .063

14 SY 12 Id
~

8 53 21 21
~

2 34 16 50
2 52 17 .2

11 46 11 30

8 2.7 2.0 .07 .25

6 1.4 1.8 .40 .05

12 .92 8.9 5.1 .11
81 1.3 47. 97. 1.0
20 .20 8.9 12 .Bo

.0250.60

.016 0.68

.005 2.60

.006 2.82

.012 2.99

.021

.012

.006

.005

.010

0.6 18 7
0.3
0.0 19 9
2.9
2.7 31 ov
2.3 62 31
2.8

!
~
!
!
!

2
~

!
~
!
~
‘

!
~
~

Depth

metres

Org.C !Tet.N
SW&R)’

it it

Estr. PhespHerus
Asid Bisart.

ppm

‘ Rep. OTPA—emtr.
‘ 5< Pm Mm Cu
m.eq% ppm

Zn

‘
!

. 5

.20
2.1 ‘ .10 ‘
1.0 ‘ .06

‘ .32
‘ .07

a 8
3 10

Al2

A2

521

Dl
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APPENDIX V (continued)
SOIL TYPE: Jumper
SITE P102 CL 803
A.M.G. REFERENCE: 678 600 mE 7 696 100 mA ZONE 55

GREAT SOIL GROUP: Solodic
PRINCIPAL PROFILE FORM: 0y3.33
SOIL TAXONOMYUNIT: Aquic Ratrustalf
FAO LR�SCOUNIT:

SURFACECOARSEFRAGMENTS: Very f mu medium pebbles

Depth

.10

.20
.30

.60

.90
1.20

Oepth

.10

.20

1:5 Soil/Water
pH EC Cl

mS/cm S

5.9 .02 .001
5.8 .02 .001
6.1 .01 .001
8.3 .10 .005
9.8 .29 .020
9.6 .44 .035

!Org.C !Tot.N
CW4B)!

S S

1.9 .15
.80 .04

Particle Size!
CS FS S C

SBIOSC

13 54 23 10

IA 48 20 14
5471431!
1591820!
4512124!

Eotr. Phosphorus
Acid Bicarb.

ppm

2 9
2 9

SUBSTRATE MATERIAL: Sedimentary rocks
CONFIDENCESUBSTRATE IS PARENT MATERIAL:

ALDPE: 04 5
LANDFORMELEMENTTYPE:
LANDFORMPATTERN TYPE: Undulating rises

VEOETAT ION
STRUCTURALFORM: Woodland
DOMINANTSPECIES: Eucalyptus alba: Tristaniasauveolens: Eucalyptus

intermedia: Melaleuca nervosa: Themeda australis: Hetaropogon
contortus

ANNUAL RAINFALL:

SOIL TYPE: Silent Grove
SITE NO: MEL S04
A.M.O. REFERENCE: 674 400 mE 7 697 800 mA ZONE 55

GREAT SOIL OROUP: Black earth
PRINCIPAL PROFILE FORM: Ug5.14
SOIL TAIOIOMY UNIT: Udorthentic Chromustert
FAX UPESCOUNIT:

SURFACECOARSEFRAOPENTS: Few stones

SUBSTRATEMATERIAL: Andesite
CONFIOENCESUBSTRATE IS PARENT MATERIAL:

SLOPE: 09 5
LANDFORMELEMENTTYPE:•
LANOFGRMPATTERN TYPE: Undulating rices

VEGETATION
STRUCTURAL FORM: Woodland
DOMINANT SPECIES: Eucalyptus tesesllaris. Eucalyptus alba: Eucalyptus

tereticornis: Tristanlasauveolens: Albiaia procera:
Glochidian lobocardus

ANNUAL RAINFALL:

PROFILE MORPHOLOGY:

CONDITION OF SURFACE SOIL NNEN DRY: PerIodic cracking: self mulching

HORIZON DEPTH

Al 0kw .02a

B21 .02 to .55 a

DESCRIPTION

Black (1OYR1.7/l1 moist: brownish black 110YR3/2) dry; light clay; few angular andesita; strong
2—Sea granular; dry very fira. Clear: to—

Black (XOYR1.7/ll moist; few fine Faint yellow mottles; light medium clay; strong; moderately moist;
feo sanganiferous nodules. Gradual: to—

.55 to .80 a Grayish yelloo—broon (IOYR4/2l moist; few fine distinct yelloo mottles; light medium clay; few
angular andesitel strong; moderately aoistl few aanganiferous nodules. Gradual: to—

ES .80 to .86 m Yellowish grey (2.5Y6/ll noisti few fine distinct yellow aottles medium clay; few angular
andesite; strong; soderately moist; few carbooate soft segregations: few manganiferous nodules.

Depth

.10

.20

.30

.60

.90

Depth

metres

.10

.20

1:5 Boil/Water Particle Size!
p41 EC Cl ! CS FS S C

aS/ce S 58105C

6.2 .06 .002! 16261738!
4.1 .02 .001
6.1 .02 .001 ! 15 30 18 33
6.6 .02 .001! 30331026!
7.0 .02 .001 ! 39 27 A 23

!Org.C !Tot.N ! Entr. Phosphorus
(id4B)! ! Acid Bicork.

S ! S ! ppm

2.7 ! .20 ! 10 24
2.0 ! .13 ! 5 10

Ench. Cations
CEC Ca Mg Na K

m.eq/lOOg

33 II 16 .28 .96

26 12 II .22 .09
20 10 10 .40 .06
24 8.8 8.9 .43 .06

Rep.! DTPA—entr.
K ! Fe Mn Cu Zn

!a.eqS! ppm

1.0
.22

PROFILE MORPHOLOGY:

CONDITION OF SURFACESOIL WHEN GRY: Hard setting

HORIZON DEPTH DESCRXPTION

Al 0 to .22 a Brownish black (7.5YR3/l) moist: brownish grey (7.5YR6/ll dryl feo fine distinct brown mottles:
common fine distinct grey mottles sandy clay loam moderate S—lOam subangular blocky; dry
moderately ueak. Clear: to—

A2 .22 to .35 m Grayish yellow—brown (1GYR4/2) moist: greyieh yellow—brown C100R6/2l dry; sandy clay loam; many
rounded unspecified coarse fragments; muderatel dry moderately weak. Clear: to—

B2l .35 to .70 a Bright yellowish brown (IOYR6/6l moist I common medium distinct grey mottles; medium heavy clay;
strong; moderately moist very firmi few manganifermos nodules: slightly calcareows. Diffuse: to—

B22 .70 to 1.00 a Gull yellowish orange I1GYR7/31 moist; many medium distinct gley mottles; sandy clay; weak; dry very
firs; many carbonate soft segregations: moderately calcareows. Abrupt: to—

BC 1.00 to 1.20 e Light grey (2.5YA/ll moist; few fine distinct yelloo mottles; light medium clay moderate; dry very
firm; many carbonate soft segregations. moderately calcareows.

Eoch. Cations ! Total Elements ! Moistures !Disp.Ratio!
CEC Ca Mg Na K ! P K S ! ADM 1/Ob lSb ! Rl R2

m.eq/lOOg ! S ! 58105C

6 2.7 1.8 .17 .09 ! .024 0.21 .018 ! 1.5 21 7
1.4

6 .82 1.6 .28 .04 ! .023 0.26 .011 ! 1.7 16 7
13 3.9 10 2.9 .09 ! .024 1.21 .008 ! 2.8 21 13
15 5.3 10 A.9 .09 ! .005 2.02 .004 ! 2.7 22 10
16 6.1 14 7.3 .14 ! .005 1.91 .006 ! 2.9

Rep.! OTPA—eotr.
K ! Fe Mn Cu Zn

!m.eqS! — - ppm

:10!
.07

B22

Total Elements ! Moistures !Disp.Ratio!
P K S !ADM1/3blsk! Bl R2!

S ! SB1OSC

.075 0.31 .034 ! 6.4 38 24
6.7

.070 0.23 .026 ! 6.2 32 20

.048 0.26 .013 ! 5.2 27 18

.045 0.31 .009 ! 4.8 25 16
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APPENDIX V (continued)

PROFILE MORPHOLOGY:

CONDITION OF SURFACESOIL WHEN DRY: Hard matting

HORIZON DEPTH GESCRIPTION

Al 0 to .05 a Brownisk grey I7.GYR4/il moist: light brownish grey I7.SYR7/2) dryl sandf 1 oam many ango lar

sedimentary rocks; moderate 2—5mmsukangular blocky; dry very weak. Clear: to—

A2sk .05 to .20 m Brownish grey l7.5YR4/l) moisti few fine distinct krown mottles; sandy loam; many angular

sedimentary rooks; dry very weak. Abrupt. to—

821 .20 to .45 m Dull yellowish orange I1GYR6/4) moist; common fine faint yellow mottles: few fine distinct brown
mottimsi medium clay; Ymwangular sedimentary rocks modmratm dry vmry firm slightly cal careous.
Clear: to—

822 .45 to .58 a Grayish olive l5Y6/21 moist; oummon fine distinct yellow mottles; light medium clay; abundant
angular sedimentary rwoks modmrate very weak.

SOIL TYPE: Wagoora: basic parmnt material oariant
SITE NO: MEL S06
A.R.O. REFERENCE: 646 400 mE 7 692 500 mA ZONE 55

GREAT SOIL GROUP: Prairie soil
PRINCIPAL PROFILE FGRM: Gn3.ll
SOIL TAGONOMYUNIT: Ustochrept
FAX UNESCOUNIT:

SUSSTRATE MATERIAL: Basalt
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 02 S
LAAOFGRM ELEMENT TYPE:
LANDFGRM PATTERN TYPE: Undulating rises

VEGETATION
STRUCTURAL FORM: Woodland
DOMINANT SPECIES: Eucalyptus tereticornis: Eucalyptus crekra:

Eucalyptus intermedia: Planckoni acareya

ANNUAL RAINFALL:

I Deptk

metres

I .10
I .20
I .30
1 .60
I .90
I 1.20
1 1.50

Depth

I metres

I .10
I .20

I 1:5 Soil/Water IParticle Size!
I pH EC Cl ICSFS SC!
I mS/cm S I SB1OSC 1

1 6.0 .03 .002 I 26 20 25 28 I
¶ 6.0 .02 .001 I I
1 6.1 .01 .001 I 17 17 17 4A 1
I 6.2 .02 .001 I 9 11 17 62 I
1 6.2 :01 .001 I 5 20 22 52 I
1 6.3 .01 .OG1 ¶ 6 25 26 40 1
16.6 .01 .001 I 4272640!

IGrg.C lTot.N I Emtr. Phosphorus

iW8Sil I Acid Bicark.
I XI XI ppm

I 2.2 I .14 I 2 A
I 1.61 .11! 2 5

Euch. Catiwns I
CEC Ca Mg Na K I

w.eq/lOOg I

16 8.5 4.6 .17 .12 I

13 7.6 4.6 .12 .02 I
21 10 7.8 .18 .02 I
31 16 13 .2S .02 I
31 16 13 .28 .01 I
38 22 16 .30 .01 I

I Rep. I DTPA—ectr.
I K 1 Fe Mn Cw Zn I
Im.egliI ppm

1.141
I .05 I

SOIL TYPE: Jumper
SITE NO: MCL SOS
A.R.G. REFERENCE: 682 700 mE 7 690 400 mN ZONE 55

GREAT SOIL GROUP: Solwdio
PRINCIPAL PROFILE FORM: Dy3.32
SOIL TAXONOMYUNIT: Typic Natrustaif
FAX UNESCOUNIT:

SURFACECOARSE FRAGMENTS: Vmry feo medium pebbles

5UPSTRATE MATERIAL: Sedimentary roots
CONFIDENCE SUBSTRATE IS PARENT nATERIAL:

SLOPE: 03 5
LANDFORM ELEMENT TYPE:
LANDFORMPATTERN TYPE: Undulating plains

VEOETATION
STRUCTURAL FORM: Wmodlamd
DOMINANT SPECIES: Eucalyptus orekra. nelal euca vir: diflora

ANNUAL RAINFALL:

I
I
I

Depth

metres

1 1:5 Soil/Water IParticle
I pH EC Cl ICSFS S
1 mI/cm S I 58105C

Siaml took. Cations
CICEC Ca Mg Na K

I m.eq/lOOg

¶ Total Elements
I P K S
¶ S

I Moistures
!ADMI/SklSkI
I 58105C I

IDisp.Ratiol
Rl 82!

I
I
1
I

.05

.20

.30

.58

I 5.7 .03 .003 I 17 50 23 11 I 7 2.3 1.3 .22 .18
16.2 .03 .002! ¶
I 6.1 .20 .017 I 5 IA 23 52 I 17 3.S 6.9 5.5 .16
¶ 7.9 .26 .026 I i7 21 33 31 I 14 4.3 6.4 8.3 .04

¶ .024 0.28 .024
I
I .011 1.03 .013
I .012 1.94 .020

I 1.4 20
11.5
I 3.9 38
I 2.5 23

6 1
I

22 I
12 I

I
I
I
I

I
I

:
Depth

metres

IOrg.C ITot.N I Eotr. Phosphorus I Rep. I DTFA—eutr.
I(W4B1I ¶ Acid Bioark.I K I Fe Mn Cu
¶ S I S I ppm In.eqIlI ppm

I
ZnI :

I1.1011.91.16! 5
1.2011.21.121 2

7 I .20 I
6 I .09 I

SURFACECOARSEFRAGMENTS: Feo stones

PBGFILE MORPHOLOGY:

CONSITION OF SURFACESOIL WHENDRY: Firm

HORIZON DEPTH

Al 0km .2Om

DESCRIPTION

woist: dark brown 17.SYR3/3) dry clay loam; strong; smootk—ped; dry veryBrownish kiaok 17.5YR3/21
firm. Diffuse: to—

B21 .20 to .75 m Reddish brown i5YRd/61 moist; medium clay; strong; smooth—pod; moderately moist; few manganiferows
nodules: non—calcareoum. Diffuse: to—

B22 .75 to 1.20 m Reddish brown i5YR4/4) moist comoon fine distinct yellow mottles: few fine distinot dark mottles
light olay strong; samoth—ped moderately moist; few manganiferows soft segregations: slightly
oaloareous. Gradual: to—

BC 1.20 to 1.50 m Dull brown 17.5YRS/41 moisti medium clay; strong; smowth—pedi moderately moist many manganiferwus
soft segrmgations: non—calcareows.

Total Elements I Moistures IDisp.Ratiol
P K S I ADM 1/3k 15k I 81 82 ¶

S I SllOSC I ¶

.055 0.04 .032 I 4.3 27 17 I I
4.3 I

.029 0.03 .018 I 4.6 37 21 I I

.015 0.02 .Gl0 I 5.9 41 26 I I

.009 0.03 .006 I 7.5 45 29 I I

.008 0.03 .005 I 8.5 I I

.007 0.03 .004 I A.0 I I
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DESCRIPTION

Grayish broom I7.5YR5/2l dry. brownish black 17.SYR3/2l moist clay loami fewrounded andes:te;
strong 5—lOmo sukangular klooky strong (2mw graowlar smooth—pedi dry moderately strong. D:ffuse:

A3 .15 to .25 m Brownish klaok (7.5YR2/2l mcist few fine distinct gray mottles light clay; many rounded andes:te
mtrong smooth—ped dry moderately strong. Gradual: to—

B21 .25 to .45 m Brown 17.SYR4/4i moist: medium clay; strmmg smooth—pedi moderately moist moderately strong;
slightly caloaremos. Clear, to—

B22 .45 to .70 a Yellowish brown I1OYRS/61 moist common fine distinct yellow mottles; medium clay; many angular
andesite strwng smooth—ped moderately moist moderately strong slightly cal oaremus. Gradual: to—

823 .70 to 1.40 m Brown (7.SYR4/31 moist; few medium faint yellow mottles: few fine faint dark mottles; medium clay;
strong; smooth—ped; moderately moist moderately strong; few manganiferous nodules: slightly

I Depth I 1:5 Soil/Waten IParticle Sizel
I I pH EC Cl ICSFS S CI

metres I mS/om S I SB1OSC 1
¶ .10 ¶4.0 .03 .0011192923281
I .25 I 4.0 .02 .001 I I
I .35 ¶6.3 .02 .001 I 151915481
I .60 I 6.9 .03 .003 I 10 22 16 49 ¶
I .90 I 7.8 .05 .004 I 6 2S 20 47 I
I 1.20 I 8.6 .14 .013 I 4 31 17 44 ¶
I 1.40 I B.5 .20 .023 I A 29 19 43 ¶

1 Depth IOrg.C ITot.N ¶ Eotr. Phosphorus
I I (W&BII I Acid Bicarb.

I S I S I ppm

I .10 I 2.7 I .14 I 4 5
1.2011.41.101 2 5

Eoch. Cations I Total Elements I Moisturms I Disp.Ratiw I
CEC Ca Mg Na K I P K S I 8DM 1/3k lsb I Ml R2 I
— m.eq/lOOq — I S I S BIOSC I —

19 4.8 5.3 .14 .31 .0540.84 .027 I 3.7 32 17 I I
3.3 I ¶

18 4.4 7.0 .45 .16 I .033 0.82 .018 I 4.3 35 22 ¶ I
19 5.5 11 1.2 .20 I .019 0.91 .009 I 4.5 37 23 I I
28 8.5 14 2.1 .18 ¶ .013 0.84 .006 ¶ 4.9 38 22 I I
299.2 174.2.17 I .021 0.85 .005 ¶ 4.7 I 1
27 8.6 15 3.9 .10 I .019 0.82 .004 I 5.8 I ¶

I Rep. 1 DTPA—mmtr. ¶
I K 1 Fe Mn Cu Zn I
Ie.eqSl ppm I

I .35 I I
.161

SOIL TYPE: Calen
SITE NO: MEL 508
A.M.G. REFERENCE: 690 500 mE 7 684 800 mN

GREAT SOIL GROUP: Swlodio
PRINCIPAL PROFILE FORM: Dy3.42
SOIL TAXONOMYUNIT: Aquic Haplustalf
FAX UNESCOUNIT:

SURFACECOARSEFRAGMENTS: Nwoowrse fragments

SUBSTRATE MATERIAL: Unconsolidated substrate materials
CONFIDENCESUBSTRATE IS PARENT MATERIAL:

SLOPE: GO S
LANDFDRMELEMENTTYPE:
LANDF0RM PATTERN TYPE: Alluvial plain

VEGETATION
STRUCTURALFORM: Woodland
DOMINANTSPECIES: Eooa lyptus intermedia: Tristani a aauveolens:

Eucalyptus teretioornis: Planohoniaoareya: Neteropogon
oontortus: Themeda australia

ANNUAL RAINFALL:

PROFILE MORPHOLOGY:

CONDITION OF SURFACESOIL WHEN DRY: Hard setting

HORIZON DEPTH

All Gto .1Gm

A12 .10 to .20 a

A2ok .20 to .27 a

B2I .27 to .70 e

B22 .70 to .90 a

DESCRIPTION

Yellowish grey 12.5Y4/1I moist: brownish grey IIOYR6/l) dry; sandy clay loam; moderate 5—10mm

sukangular blocky; dry. Clear: to—

Grayish yellow—brown ilOYRS/2I moist; sandy clay 1 oam massivei dry. Clear: to—

Light grey (1OYRS/II dry; sandy clay loam massive dry. Abrupt: irregular to—

Dark greyish yellow (2.DYS/2I moist; oommon medium distinot yellow mottles: common medium distinct
gley mottles; medium heavy olay strong; moderately moist; mon—oa loareous. Clear: to

Bright yellowish brown (2.5Y6/4I moist; many medium distinct grey mottles; medium clay strong;
moderately moist non—caloarewus. Gradual: to—

B23 .90 to 1.00 m Bright yellowish brown (2.5Y6/61 moistl many medium distinot grey mnttles sandy clay; moderately
moist; few mangan if erous nodu les: non—cal careous.

I Depth ¶ 1:5 Soil/Water IParticle Simel Emch. Cationm I Total Elements I Moistures IDisp.Ratiol
I I pH EC Cl I CS FS S C I CEC Ca Mg Na K I P K S I 8DM 1/3k 156 I RI R2 I

metres I mS/cm S I XB1O5C I m.eq/lOOg I — S I SB1OSC I
I .10 I 5.9 .02 .001 I 24 42 21 12 I 6 2.0 1.1 .12 .13 I .023 2.16 .015 I 1.G 21 7 I I
I .20 I 6.0 .01 .001 I I I I 1.0 I I
I .27 I 6.4 .01 .001 I 23 40 23 12 I 5 1.4 1.0 .IA .05 I .013 1.98 .005 I 1.0 19 7 I I
I .40 I 6.9 .03 .002 ¶ 17 33 20 31 I 12 4.0 4.0 1.1 .15 I .015 1.96 .007 I 2.4 25 13 ¶ I
I .90 I 7.7 .03 .002 I 17 45 11 25 I 12 4.0 4.3 1.3 .15 I .011 2.43 .003 I 2.1 24 12 I I

Depth IOrg.C ITot.N I Eotr. Phosphorus I Rmp.. I DTPA—eotr. I
I IXW4BII I Acid Bicarb.I K I Fe Mn Cu ZnI

metres! S I S I ppm Im.egSI ppm I

I .10 1 1.2 .101 3 8 1.161 I
1.201.711.061 2 4 I .10 ¶ I

SOIL TYPE: Wagocra
SITE NO: MEL S07
A.M.G. REFERENCE: 484 900 mE 7 685 900 oN ZONE 55

GREAT SOIL GROUP: Prairim mcii
PRINCIPAL PROFILE FORM: Gm3.52
SOIL TADONOMYUNIT: Typic Haplumkrmpt
FAX UNESCO UNIT:

SURFACE COARSE FRAGMENTS: Few coBbles

PROFILE MORPHOLOGY:

CONDITION GF SURFACE SOIL WHENDRY: Firm

HORIZON DEPTH

Al Oto .l5m

SUPSTRATE MATERIAL: Andes ite
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 04 5
LANDFORM ELEMENT TYPE:
LANDFORM PATTERN TYPE: Undulating rimms

VEOETATION
STRUCTURAL FORM: Woodland
DOMINANT SPECIES: Eucalyptus alba: Eucalyptus intermedia: Tr:stania

mauveolens: Heteropogon contortus: Bmthriowhloa bladh:i

ANNUAL RAINFALL:

ZONE 55
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SOIL TYPE: Victoria Plains
SITE NC: MEL 509
A.M.O. REFERENCE: 492 300 mE 7 687 400 mN ZONE 55

GREAT SOIL GROUP: Black earth
PRINCIPAL PROFILE FORM: UgS.16

SOIL TAXOHOMYUNIT: Udic Fmllustert
FAX UNESCOUNIT:

TYPE OF MICRORELIEF: Normal gilgai
VERTICAL INTERVAL: 0.20 m
HORIZONTAL INTERVAL: 04 m
SURFACECOARSEFRAGMENTS: No course fragments

SUbSTRATE MATERIAL: Unconsolidated substrate matnrialm
CONFIDENCE SUBSTRATE 15 PARENT MATERIAL:

SLOPE: OS S
LANDFOBMELEMENT TYPE:
LANDFOMMPATTERNTYPE: Alluvial plain

VEGETATIDN
STRUCTURAL FORM: Woodland
DOMINANT SPECIES: Eucalyptus alka: Eucalyptus tareticornis

ANNUAL RAINFALL:

PROFILE MORPHOLOGY:

CONDITION OF SURFACE SOIL WHEN DRY: Periodic oracking: self mulching

HORIZON DEPTH

Al Otw .05m

B21 .05 to .20

B22 .20 to .50

DESCRIPTION

Black (1OYR2/l) moist: brownish grey (IOYMS/II dryi light medium olayi strong 5—10mmangular blocky;
dry few carbonate modules. Clear: io—

Black I1OYR2/ll moistl light medium olayi dry; non—cal careous. Gradual: to—

Brownish black I7.SYM3/ll ocisti few fine faint brown mettles; heavy clay moderately moistl very

femmanganiferous modules: non—calcareous. Gradual: to—

.SO to .80 m Brownish black (7.5YM3/lI moist; feo fine faint broom mottles heavy clayi moderately moist; very

few carbonate nodules: non—cal careous: few manganif ercus nodules. Diffuse: to—
.00 to 1.10 m Brownish grey (IOYRS/lI moist; medium heavy clayi moisH few manganifermos nodules, slightly

calcaremus: few carbonate nodules: slightly oalcaremos. Gradual: to—

I Depth ¶ 1:5 Soil/Water Particle Simel
I 1 pH EC Cl ICSFS S CI

metres I al/cm S I S81OSC I

I .03 I 6.3 .06 .004 I 8 20 29 43 I
I .20 I 6.1 .04 .002 I I
I .30 I 6.1 .04 .003 I 2 17 24 57 ¶
I .60 ¶ 6.2 .06 .006 ¶ 5 20 26 50 I
I .90 I 7.4 .15 .018 I 2 12 20 46 I
I 1.20 I 8.5 .31 .029 I 2 13 19 69 ¶

I Depth IOrg.C ITot.N I Emtr. Phosphorus
I I (W4BI1 I Acid Bicark.

metres ¶ S I S I ppm
1.5 12.11.13 I 20 34
1.20 12.01.12’. A 10

Ench. Cations I Total Elements I Moistures lDlsp.Ratiwl
CEO Ca Mg Na K I P K S I ADM 1/36 156 I Rl R2 I

a.eq/IOOg 1 5 I 581O5C I I

31 21 6.5 .45 .43 I .050 0.53 .021 I 4.6 41 21 I I
I 5.1 I I

25 15 6.6 .76 .22 I .030 0.47 .016 I 4.8 40 20 I I

33 17 7.6 1.5 .28 I .019 0.40 .015 I 5.0 44 23 ¶ I
41 29 13 3.1 .32 I .016 0.56 .008 I 7.0 51 28 I I
40 33 13 3.9 .31 I .020 0.63 .004 ¶ 7.1 I I

I Rep. I DTPA—emtr. I
¶ K 1 Fe Mn Cu Zn I
Im.eqS! ppm I

‘.451 I
‘.201

SURFACE COARSEFRAGMENTS: Mo course fragments

PROFILE NCRPHOLOOY:

CONDITION OF SURFACESOIL

HORIZON DEPTH DESCRIPTION

Al 0 to .01 m Grayish yellow—brown IIOYR4/2I moist: Brownish gray (1OYRS/l) dry; few fine distinct brown mottles;

clay lmam:fi ne sandy moderate; dry. Abrupt: to—

A2sB .01 to .15 m Oreyish yellow—brown (IOYR4/2l moist; few fine distinct brown mottles; clay loaa:fine sandy

moderate dryI very few manganiferows nodules. Clear: to—

Blek .15 to .20 m Gull yellowish kroun IIOYRS/3l moist light olayi moderately moist; very few mangan iferous nodules.

Abrupt: to—

Dull yellowish orange (IOYR6/dl moist; few medium faint yellow mottlesl heavy clay moderately

moist; few manganiferous nodules. Clear: to—

Dull yellowish brown (IOYRS/31 moist; few medium faint yellow mottieei heavy clay; moderately moist;

few manganifermos nodules.

Dull yellowish orange (1OYR6/3I moist; few medium diotimot yellow mottlesi medium clayi moderately

moist vary few manganiferows nodules.

Dull yellowish orange (lOYRt/3) moiot medium clay; moderately moist.

Brwunish grey I1OYBS/ll moist; medium olayl moderately moist; very few oarbonate soft segregations.
very few mangan if ervus nodules.

I Depth I 1:5 Soil/Water IPartiole Sizel Ecch. Cations I Total Elements I Moistures IDisp.Matiwl
1 1 pH EC Cl I CS FS S C 1 CEO Ca Mg Na K I P K S I 8DM 1/3D 156 I 81 R2 I
I metres 1 mS/cm 5 ¶ 58105C I m.eq/lOOg I 7. I SAIOSC I I

Bulk .10 15.5 .03 .003 I 1 104.42.90.1 .34 I .026 .50 .021 I I I
I .10 ¶ 5.0 .02 .002 I 15 33 32 35 ¶ 15 3.8 2.7 0.2 .20 I .024 .57 .014 ¶3.1 31 14 I .67 .23 I
I .20 I 5.8 .02 .002 I I I I I I

I .30 ¶ 5.9 .02 .002 I 4 14 21 61 I 20 9.0 5.9 0.9 .27 ¶ .015 .58 .509 ¶5.0 37 22 ¶ .69 .34 I
I .60 I 6.5 .10 .016 I 10 15 18 53 I 32 14 10 1.0 .09 I .014 .57 .006 ¶6.0 36 21 I .43 .44 I
1 .90 1 7.9 .19 .029 I 17 36 15 33 ¶ 24 14 9.2 2.2 .06 I .017 .98 .004 ¶4.3 29 16 I .92 .51 I
I 1.20 I 8.0 .38 .054 I 3 17 29 50 1 33 19 13 3.4 .10 I .016 1.07 .003 ¶4.3 I I

I
I
I

Depth

metres

IOrg.C IT
I (MoBIl
I S I

wt.N

5

I Emir.
I Arid
I

Phosphorus I Rep. I
Bioark. I K I

ppm Im.eqSI

DTPA—mntr. I
Fe Mn Cu Zn I

ppm I

IBulk .10 1 1.8 I .17 I 7 13 I .29 I 172 124 1.7 1.9 I
1.10 1,981.09’ 4 5 I .17 ‘ I
1.20 1,591.07’ 3 4 I .14 I I

823

824

B25 1.10 to 1.20 e Brownish grey (1OYR4/ll moist; medium heavy clay; moist few carbonate nodules: slightly cal careous,
fea manganifarows nodules.

BOIL TYPE: Narpi
SITE NC: MEL S1G

A.M.G. REFERENCE: 693 100 mE 7 679 200 aN ZONE 55

GREAT SOIL GROUP: Swlodio
PRINCIPAL PROFILE FORM: Dy3.33
SOIL TAXONOMY UNIT: Typic Haplustalf
FAX UNESCOUNIT:

SUBSTRATE MATERIAL: Unconsolidated substrate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: GO S
LANDFORMELEMENT TYPE:
LAADFORM PATTERN TYPE: Rlluvial plain

VEGETATION
STRUCTURAL FORM:
DOMINANTSPECIES

ANNUAL RAINFALL:

WHENDBY: Hard setting

821 .20 to .50 a

B22 .50 to .70 m

B23 .70 to .90 a

824 .90 to 1.15 a

Dl 1.15 to 1.20 m



SUBSTRATEMATERIAL: Unconsolidated substrate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 0 5
LANDFORMELEMENTTYPE:
LANDFORMPATTERNTYPE: Tmrrmoe

VEGETATION
STRUCTURAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

DESCRIPTION

BIaEh (10982/I) moist, brownish grey (10995/11 dry; aandy clay 1 oami earthyi moderately moist
modarately firm. Gradual: to—

Black (10982/11 mmist light olayi fow angular quartmi moderatei moderately moist moderately weak.
Clear: to—

Brown (7.3984/4) mwisti few fine faint dark mottlesl sandy clay loam moderately moist very weak.
Clear: to—

Darh Drown (7.5Y83/4) moist; sandy loam; moderately moist loose. Clear: to—

Dark Drown (7.5983/4) moisti sandy loam; abundant rowoded unspecified coarse fragmentsl moderately
moist lowse.

I Depth I 1:5 Soil/Water I Particle sicel Eoch. Cations I Total Elements ¶ Moistures IDisp.Rat:oI
¶ I pH EC Cl I CS FS S C I CEC Ca Mg Na K I P K B I 8DM 1/3k 15k I RI 82 I

metres I mS/cm S I 581O5C 1 m.eq/150g I S I S4IGSC I

IBulk .10 ¶ 5.3 .04 .004 I I 16 2.3 1.2 .1 .45 I .056 1.66 .814 I I I
1 .10 1 5,3 .06 .007 I 32 32 20 25 I 15 1.9 0.9 .1 .37 I .031 1.68 .013 ¶1.9 20 15 I .72 .30 I
¶ .20 ¶ 5.2 .03 .003 I 26 36 25 22 I 16 1.9 0.8 .1 .23 I .043 1.70 .014 ¶2.0 20 9 I .67 I
I .40 I 5.5 .01 .001 I I I I I ¶
I .60 ¶ 5.7 .01 .001 I 24 33 15 27 I 17 2.3 5.7 .1 .10 I .030 1.80 .011 ¶2.3 20 12 I .67 .21 ¶
I .90 I 5.9 .01 .001 I 36 33 10 20 I 12 2.8 1.1 .1 .08 I .029 1.90 .007 ¶1.0 17 9 I .71 .21 I
I 1.10 ¶ 5.7 .01 .001 I I I I I I

I Depth IOrg.C ITot.N I Entr. Phosphorus I Rep. I DTPA—ectr. I
I 1(845)1 I Acid Bicark.I El Fe Mn Cu Zn!

metres ¶ 5 I 5 I ppm Im.eqSI ppm

IBulk .10 I 1.4 I .08 I 88 74 I .36 I 94 30 .90 2.1 I
1.10 11.41.07’. 83 69 I .44 I I

.20 I 1.4 I .08 I dA 54 I .25 1 I

PROFILE MORPHOLOOY:

CONDITION OF SURFACESOIL WHEN DRY:

HORIZON DEPTH DESCRIPTION

41 0 to .02 a Brownish grey 110983/1) moist: greyish yellow—brvon (10986/2) dry; sandy clay loam; dry. Abrupt: to—

h2sb .02 to .25 a Brownish grey (10985/1) moist; sandy clay loam; many rounded unspecified coarse fragments; dry.
Abrupt: to—

h3 .25 to .32 a Dull yellowish brown (10985/31 mwisti sandy clay loaml abundant rounded unspecified coarse
fragments; dry. Abrupt: to—

B2l .32 to .55 m Bright yellowish brown (10986/6) moistl few fine distinct red mottles; medium heavy clay; few
rounded unspecified coarse fragoants moderately moisi moderately firm. Gradual: to—

822 .55 to .95 a Bright yellowish brown (10986/6) mwistl common fine distinct red mottles: common medium distinct
pale mottles medium heavy clay few rounded unspecified coarse fragments; moderately moist
moderately firm. Gradual: to—

B23 .95 EU 1.20 e Bright brown (2.5985/0) moist; many medium distinct pale mottlesi heavy clayi moderately moist very
firm. Abrupt: to—

B3 1.20 to 9.99 m Bright yellowish brown (10987/6) moist; common coarse prominent grey oottles medium clayi
moderately moist moderately firm.

1 1:5 Boil/Water I Particle Simm’
I pH EC Cl ICSFS XCI

I mS/ca 5 I 58105C I

¶ 5.5 .02 .002 I 29 50 10 14 1
I 5.5 .01 .001 ¶ 2: 48 9 15 I
I 5.6 .01 .001 I 25 42 10 25 I
I 5.7 .02 .002 I 15 18 5 64 I
I 5.5 .06 .008 I 18 15 10 60 I
I 5.5 .11 .017 I 35 17 13 43 I

IOrg.C ITot.N I Emtr. Phosphorus
I (448)1 I Acid Bicark.
I 5 1 5 I ppm

I ‘ 13 6
0.5

Ench. Catiuns I
CEC Ca Mg Na K I

m.eg/lOOg ¶

9 0.0 1.3 .05 .10 I
7 .05 ¶
8 .05 1.1 .05 .03 I

20 513 3.2 1.0 .05 I
24 .05 4.6 2.2 .10 I
23 .03 5.5 3.4 I

I Rap. I DTPA—mntr.
I K I Fe Mn Cu Zn I
longS’ ppn

¶ .11 I

98

APPENDIX V (continued)
SOIL TYPE: St. Helens
SITE NO’ MCL 511
4.M.G. REFERENCE: 685 700 mE 7 658 800 oN ZONE 55

SREAT SOIL GROUP: P rairia so:~
PRINCIPAL PROFILE FORM: 0n3.4l
SOIL TAXONOMYUNIT’ Entic Haplumbrept
FAD UNESCOUNIT:

SURFACE COARSEFRAGMENTS: Very Fmc ooihlam

PSOFILE MORPHOLOGY:

CONDITION OF SURFSCESOIL WHENDRY: Recently cultivated

HORIZON DEPTH

NP SEc .25m

821 .25 to .80 a

Dl .OOtw .95m

12 .95 to 1.00 a

13 1.00 to 1.10 m

SOIL TYPE’ Piodi
BITE NC: MEL S12
W.M.G. REFERENCE: 681 800 mE 7 t93 400 mA ZONE 55

IREAT SOIL GROUP: Soloth
PRINCIPAL PROFILE FORM: Dy2.3l
SOIL TAXONOMYUNIT: Typic Natrustalf
FAX UNESCOUNIT:

IURFACE COARSE FR8OMENTS’ Very few medium pebbles

SUBSTRATE MATERIAL: Sedimentary rochs

CONFIDENCE SUBSTRATE IX PARENT MATERIAL’

SLOPE: 04 5
LANDFORMSLEMENTTYPE:
LANDFDRM MATTERN TYPE: Undolating rises

VEGETATION
STRUCTURAL FORM:
DOMINANTSPECIES: Eucalyptus teraticmrnis: Eucalyptus intarmadia,

Eucalyptus alba: Tristaniasauvemlens

ANNUAL RAINFALL:

Depth

metres

.10

.32

.55

.90
1.20

Depth

metres

.10

.20

Total
P K

5
S

I Moistures
I 8DM 1/3k 15k
¶ 58155C

IOisp.Ratiol
I Ml 82 I
I I

I 1.0 14 4
1.2

I 1.8 15 7
I 5.4 34 22
I 5.2 35 21
I 4.3 31 17

1 .47
I
¶ .50
I .42
I .62
I .87

I
I
I
1
I
I
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I Depth 1 1:5 Soil/Water IParticle Simal Emrh. Cations I Total Elements I Moistures IDimp.Ratiol
¶ I pH EC Cl I CS FS S C I CEC Ca Mg Na K I P K B I 8DM 1/3k 15k I 81 82 I
1 metres I mS/cm V. I 58103C I m.ag/lGGg I S I SmlOSC I

IBulk .10 I 5.2 .07 .002 I ¶ 14 5.0 1.5 .1 .25 I .053 1.74 .016 I I I
I .10 I 5.3 .07 .002 I 14 46 23 20 ¶ 14 5.2 1.5 .1 .27 ¶ .054 1.76 .017 12.0 22 10 I .73 .22 I
¶ 35 : 5~3 .05 .001 ‘ ‘ ‘ ‘ I I
I .30 I 5.5 .03 .001 I 12 48 23 20 I 14 5.5 1.4 .1 .18 I .053 1.71 .015 ¶2.1 22 10 I .80 .22 I
I .50 I 5.8 .02 .001 I 27 45 12 19 ¶ 10 5.9 1.3 .1 .13 I ¶1.9 16 8 I .68 I
¶ .90 ¶5.7 .01 .00117816331 41.80.3 .l.03I.O2Xl.72.005I0.6 5 31.10 .121
I 1.20 I 6.0 .01 .001 I 69 24 1 6 I 4 2.3 5.7 .1 .03 I .025 1.94 .006 ¶0.7 I I

I Depth IOrg.C ITot.N I Emtr. Phosphorus I Rep. I DTPA—emtr. I
¶ 1(1148)1 I Acid Bicark.I K I Fe Mn Cu ZnI

metres I 5 I S I ppm Im.egSl ppm

IBulk .10 ‘.861.07’. 49 35 I .29 I 62 38 1.8 1.9 I
1.101.731.091 65 31 ¶ .30 I I
1.201.811.091 50 34 1.291 I

SOIL TYPE: Deaforth
SITE NC: MEL 514
A.M.O. REFERENCE: 705 400 mE 7 677 300 eN ZONE 55

GREAT SOIL GROUP: Swlwth
PRINCIPAL PROFILE FORM’ Dy3.4i
SOIL TAXONOMYUNIT: Typic Haplustalf
FAX UNESCO UNIT’

SXMFACECOAREE FRAGMENTS: No cmorse fragments

PROFILE MORPHOLOGY’

CONDITION OF SURFACESOIL WHEN 089: Hard setting

HORIZON DEPTH

Al GEm .lSm

82 .ISto .40a

SUBSTRATE MATERIAL’ Unconsolidated substrate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 01 5
LANDFORMELEMENT TYPE:
LANDFORMPATTERN TYPE’ Alluvial plain

VEGETATION
STRUCTURALFORM’
DOMINANTSPECIES

ANNUAL RAINFALL:

821 .40 to .75 a Dull yellowish brown (10985/3) moist; common medium distinct brown mottles, few fine distinct
yellow mottles; light medium clay; moderately moist moderately meak. Gradual: to—

822 .70 to 1.05 a Yellowish brown (2.595/61 moist; many coarse distinct grey mottlesl medium clay; few suiangular
quartz: few rounded unspecified coarse fragments; moderately moist moderately weak; few
eanganiferows nodules. Clear: to—

0 1.05 to i.20 a Dull yellowish brown 110984/3) moist; common medium distinct yelloo mottles; sandy clay; few
subangwlarquartz; modaratei noderatelymoist veryweak.

I 1:5 Boll/Water IPartlole had
I pH EC Cl ICSFS B CI
I mS/ca V. I 5 B lG5C I

I 5.4 .03 .003 I I
I 5.5 .04 .003 I 19 30 34 20 I
1 5.5 .03 .002 I I

6.0 .02 - .001 I 21 37 24 19 I

¶ 6.1 .02 .001 I 19 28 17 36 I
¶ 6.2 .03 .004 I 25 28 13 32 1
¶ 6.8 .06 .009 I 41 28 S 22 1

lOrguC ITot.N I Eotr. Phosphorus
I (NAB)’ I Arid Bioarb.
¶ 5 1 5 I ppm

I 1.1 I .12 I 5 10
1 1.5 I .14 I 18 15
1.87 1.12 ‘ 5 10

Enoh. Catimns I Total Elements ¶ Moistures ¶Disp.Ratiol
CEC Ca Mg Na K ¶ P K S ‘ADM1/3D15BI Ml 821

m.eq/lGOg I 5 I SS1OSC

9 1.6 1.0 .1 .17 I .015 .79 .016 I I I
9 1.8 1.4 .1 .17 I .017 .79 .019 11.3 27 8 .71 .20 I

6 1.9 1.0 .1 .05 I .009 .76 .008 11.1 20 7 I .44 .26 I
14 3.5 4.7 0.3 .05 I .008 .94 .007 12.5 25 15 I .80 .34 ¶
15 3.2 6.7 0.4 .05 I .005 1.20 .005 ¶2.4 24 14 I .88 .41 I
12 2.7 6.1 0.6 .05 I .010 1.32 .003 ¶1.9 I I

I Map. ‘ DTPA—antr. I
I K 1 Fe . Mn Cu Zn I
Im.pmSl ppm

.20 156 22 0.4 1.7

‘.101 I

SOIL TYPE’ Cameron
SITE NC’ MEL 513

A.M.X. REFERENCE’ 687 600 mE 7 690 600 oN ZONE 55

GREAT SOIL GROUP’ Alluvial soil
PRINCIPAL PROFILE FORM: Uml.43
SDIL TASONOMYUNIT’ Typic Ustortkmnt
FAD UNESCOUNIT’

SXRFACE COARSEFRAGPENTS: N o course F ragman Es

PROFILE MORPHOLDOY

CONDITION OF SURFACESOIL WHENDRY: Recently cultivated

HORIZON DEPTH

NP Oto .40m

SUBSTRATEPATERIAL: Unconsolidated subst ratm matmrlals
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE’ 0 5
LANDFORMELEMENT TYPE:
LANDFORMPKTTERNTYPE’ Flood—plain

VEGETATION
STRUCTURALFORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

DESCRIPTION

Brown 1l0YR4/4) moist, dull yellowish orange IIOYR6/3) dryl sandy clay 1 oami earthy; moderately
moist. Clear: to-

ol .40 to .50 a Brown (10984/41 moist; Finn sandy loam; earthy moderately moist. Abrupt: to—

02 .50 to 1.20 a Gull yellowish brown (10985/4) moisti sand sandy; moderately moist.

DESCRIPTION

Oreyisk yellow—brown (10985/21 mwist clay lmam:Fi ne sendyi moderately moist. Clear: to—

Greyish yellow—brown (1OYR6/2) moist; few medium Faint brown mottles; loam, fine sandy moderately
moist. Clear, to—

I Depth

IBulk .10
I .10

¶ .15
¶ .30
I .60
I .90
I 1.20

Depth

IBulh .10
I .10
I .20
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SOIL TYPE: Bslaunda
SITE NC’ MCL S15

A.M.G. REFERENCE: 706 400 mE 7 690 600 oN ZONE 55

GREAT SOIL GROUP: No swntable group
PRINCIPAL PROFILE FORM’ Dk2.31
SOIL TAXOHOMYUNIT’ PalmustalF
FAG UNESCO UNIT’

SURFACECOARSEFRAGPENTS: Few cobbles

SUBSTRATEMATERIAL’ Andmsitm
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 03 7.
LANDFXMMELEMENTTYPE’
LANDFDRM PATTERNTYPE: Gently undulating rises

VEGETATION
STSOCTURALFORM’
SOMINANT SPECIES

ANNUAL RAINFALL’

¶ Depth
I

: metres

I 1:5 Soil/Water I Particle Sizel
I pH EC Cl I CS FS S C I
I aS/cm 5 I SB1O5C 1

Emrh. Cations ¶
CEC Ca Mg Na K I

m.eq/IOOg I

Total
P

Elements
K S
5

I Moistures
I ADM 1/3k 15k
¶ SSIOSC

¶Disp.
I Ml
I

Ratio
82

I
1

IBulk .10
I .10
I .20
I .30
I .60
I .90
¶ 1.20

¶ 5,5 .15 .007 I 1
1 5.7 .14 .008 I 45 25 18 14 I
¶ 5.8 .06 .003 I I
I 5.9 .03 .002 I 44 26 16 15 I
¶ 6.1 .03 .003 I 37 30 19 16 ¶
¶ 6.0 .02 .002 I 43 27 16 16 I
¶ 6.4 .07 .011 ¶ 30 20 13 37 I

17 2.1 2.0 .1 .93 ¶ .078
17 2.5 2.0 .1 .55 I .078

I
12 2.1 .2 .1 .21 I .069

7 0.6 1.4 .1 .05 I .061
9 0.8 1.2 .1 .11 ¶ .054

13 1.4 6.4 0.5 .03 I .044

.22 .032

.22 .034

.11 .018

.12 .008

.09 .010

.17 .006

I
¶2.3 24 12
I
¶2.1 21 11
¶1.7 19 10
¶2.0 19 10
¶3.2

I
I .69
I
I .70
¶ .81
I .75
I

.14

.11

.24

.26

I
I
I
1
I
I
I

I Depth
I

: metres

lOrg.C ITot.N I Eutr. Phosphorus
I (1148)1 I Acid Bicark.
I S I S I ppm

¶ Rep. 1 DTPA—emtr. I
I K I Fe Mn Cu Zn I
Ie.egSI ppm

I .96 I 124 94 6.9 6.6 ¶
I .58 I I
¶ .19 I I

IBulk .18
1.10
1.20

1 1.5 ¶ .14 ¶ 13 15
¶2.21.20’. S 22
11.21.12’. 5 14

SOIL TYPE’ Wagwwra: Basic parent material var:ant
SITE NC’ MEL 516
5MG. REFERENCE’ 696 500 mE 7 686 400 aPi ZONE 55

GREAT SOIL GROUP: Prairie soil
PRINCIPAL PROFILE FORM’ Uf6.41
SOIL TAIDNCMY UNIT’ Ustochrept
FAX UNESCOUNIT’

SURFACECOARSEFRAGMENTS’ Few cobbles

PROFILE MORPHOLOGY’

CONDITION OF SURFACESOIL WHENDRY’ Firm

HORIZON DEPTH

Al S to .20 a Brownish black IIXYR2/2I

SUBSTRATE MATERIAL’ Basalt
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLGPE’ 02 5
LANGFOMMELEMENTTYPE’
LANDFXMMPATTERN TYPE’ Gently undulating rises

VEDET8TION
STRUCTURALFORM:
DOMINANT SPECIES

ANNUAL RAINFALL:

DESCRIPTION

awistl light clay; moderately moist very few manganiferwus nodules. Clear:

821 .20 to .30 m Brown (7.5984/41 moist I medium clay; moderately moist I few manganiferous nodules. Clear: to—

822 .34 to .60 a Brown (7.5984/61 mointl common Fine distinct yellow mottles; light medium clay; few sukangular

basalt; moderately moist; few mangani Ferous nodules. Diffuse: to—

83 .65 to 1.10 a Brown (7.S’fM4/61 moisti common fine distinct yellow mottlesi light clay; few subangular basalt
moderately awisti few nanganiferous soft segregaiiwns: Few manganifermos nodules. Diffuse: to—

BC 1.10 to 1.20 a Brown (7.5984/61 moist; common Fine distinct yellow mottlesi light clay; few subangular basalt
moderately awistl few manganifermus soft segregations: yam manganiferous nodules.

I Depth I~ 1:5 Soil/Water ¶ Particle Size! Ench. Cations ¶ Total Elements I Moistures Ioisp.Matlwl
I I pH EC Cl I CS FX S C I CEC Ca Mg Na K I P K S I 9DM 1/3k 15k I RI 82 I
I eatresl mS/cm SI 59105C I m.eg/lOOg ¶ 5 I SB10SC I

IBulh .10 ¶ 5.7 .04 .003 I I 35 9.4 6.7 0.1 .31 ¶ .049 .09 .030 ¶ I ¶
I .10 ¶ 5.9 .03 .002 I 19 23 19 41 35 9.0 5.9 0.2 .10 I .041 .07 .026 ¶5.1 32 21 I .42 .15 I
I .20 I 5.8 .02 .001 ¶ I I I I

I .30 I 6.1 .02 .002 I 7 15 19 63 ¶ 38 11 8.0 0.3 .05 ¶ .022 .05 .020 ¶6.2 44 30 I .38 .20 ¶
I .55 ¶ 6.6 .02 .001 I 13 27 25 40 I 39 14 11 0.4 .03 I ¶7.2 43 24 I .50 ¶
I .90 1 6.8 .02 .001 I 23 36 25 15 1 39 18 15 0.5 .03 ¶ .009 .04 .004 ¶6.5 30 21 I .63 .22 I
I 1.20 ¶ 7.0 .02 .001 I 3d 31 21 11 I 42 25 19 0.5 .03 ¶ .015 .04 .003 ¶6.8 I I

I Depth IOrg.C ITot.N I Eotr. Phosphorus I Rep. I DTPA—emtr. I
I I (W4B)l I Acid Bicark. I K I Fe Mn Cu Zn ¶

netres ¶ 5 I S I ppm la.egSl ppm

IBulk .10 ¶ 3.0 I .18 I 4 11 ¶ .31 I 100 102 6.4 3.2 I
1.10 1 2.2’ .17 I 3 8 I .10 I I

PROFILE MORPHOLOGY’

CONDITION OF SURFACE SOIL WHENPRY’ Hard setting

HORIZON DEPTH DESCRIPTION

All S to .10 a Brownish black I1OYM3/l) moisti sandy clay ioami dryi few aangan iFerous nodules. Clear: to—

812 .10 to .35 a Brownimt black (10983/1) mwist sandy clay Imami dryl many mangan:ferous nodules. Gradual: to—

A2sb .35 to .45 a Brownish grey (10984/11 moist; sandy clay loam; moderately moist; many mangan iFerwus nodules. Clear:

BIsh .45 to .60 m Dull yellowish brown (10985/3) moist few fine distinct red mottlms sandy olayi moderately moistl
many manganiFermos soft segregatiwns: many manganiferwus nodules. Gradual: to—

822 .60 to 1.00 m Brown (IOYM4/4) moist few Fine prominent red mottles; sandy olayl moderately moist; many
manganiFerous soft segregations: many mangan if erous nodules. Clear, to—

823 1.00 to 1.20 a Bright brown (7.5785/61 moist; Few medivo distinct grey mottles; medium clay; moderately moist very
firm many mangan iferous soft segregations: many manganiferows nodules.
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SOIL TYPE’ Ossa
SITE NO’ MEL S17
4.8.0. REFERENCE’ 696 200 mE 7 679 300 aN ZONE 55

XRENT SOIL GROUP’ Soloth
PRINCIPAL PROFILE FORM’ Dy3.42
SOIL TAXONOMYUNIT: Aquic NatrwstalF
FAG UNESCO UNIT’

SURFACECOARSE FRAGMENTS: No course Fragments

PROFILE MORPHOLOGY:

CONDITION OF SURFACE SOIL WHENDRY’ Hard setting

HORIZON DEPTH

Al Otw .lSm

A2cb .15 to .40 a

81 .dOto .55a

Depth

IBulk .10
I .10
¶ .15
¶ .30

.50
I .90
I 1.20

Depth

IBulh .10
I .10
¶ .20

SUBSTRATE MATERIAL’ Unconsolidated substrate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE’ 03 5
LANPFORM ELEMENTTYPE’
LANPFORM PATTERN TYPE’ Gently undulating risms

VEOETATION
STRUCTURAL FORM’
DOMINANT SPECIES: Tristaniasauveolens: Eucalyptus alba

ANNUAL RAINFSLL:

PROFILE MORPHOLOGY:

CONDITION OF SURFACESOIL WHEN DRY’ Hard setting

HORIZON DEPTH DESCRIPTION

Al 0 to .07 a Oreyist brown (7.SYM4/2) aoist sandy loaa massivel moderately moist. Gradual: to—

92 .07 to .35 a Dull yellowish orange (IOYM6/4) moist; light sandy clay loami massi vai moderately moist. Gradual: to

821 .35 to .60 a Bright yellowish brown (10786/6) moist sandy clay loam; Few rounded guartm massivai moderately

moist very week. Gradual, to—

522 .60 to .75 m Bright yellowish brown (10786/6) awist few medium prominent red mottles; sandy clay; few rounded

guartml aassive moderatmlynoist veryweak. Gradual: to—

823 .75 to 1.20 a Bright yellowish brown (10786/6) moist common medium prmoinett red wottl esi sandy clay; few
rowodedgvartm massive; moderatelyawist veryweak.

I Depth 1 1’S 0611/Water IParticle Simel
I I pH EC Cl ICSFS S CI
I metres 1 mS/cm S I SS1OSC I

‘Bulk .07 ‘ 5.5 .02 .001 I I
I .07 I 5.2 .02 .002 I 20 66 6 9 I
I .20 ¶ 5.2 .01 .001 I I
I .30 ¶ 5.1 .01 .001 I 17 66 7 13 I
I .60 1 5.3 .01 - .001 I 15 63 5 17 I
I .90 1 5.4 .02 .002 ¶ 14 17 6 34 I
I 1.20 I 5.3 .02 .002 I 11 19 6 39 I

I Depth ¶Org.C ITwt.N I Eotr. Phosphorus
I 1 (1148)1 I Acid Bioarb.
I metres I S I S I ppm

IBulk .10 I 1.1 I .07 I 9 5
1.10 .871.06’. 3 5
1.201.391.03’ 2 2

Ench. Cations
CEC Ca Mg Na K

m.eg/lOOg

9 0.3 0.7 .1 .13
6 0.1 0.5 .1 .09

5 .1 0.3 .1 .03
5 0.3 0.9 .1 .03
9 .1 1.4 .1 .04
9 021 1.6 .1 .04

I Rep. I DTPA—mntr.
I K I Fe Mn Cu Zn I
Im.egSI - ppm __:

1.121 54 100.11.11
I .09 ‘ ¶
I .03

DESCRIPTION

Grayish yellow—brown (10984/2) moisti loam: fine sandyl dry. Abrupt: to—

Greyish yellow—brown (10986/2) moisti loam: Fine sandy; dry. Clear: to—

Dull yellowish orange (10786/3) awisti common medium distinct yellow nottl en: common medium
distinct grey mottlesi light medium zlayi Few sukangul ar unspecified coarse Fragments: Few
subangularquartmlmoderatelymwistveryfira. Abrupt: to—

E2I .55 to 1.10 a Yellmw:nh brown (10785/81 moist, grayish yellow—brown (10986/21 moist; medium heavy clayi
moderately moist moderately strongI very few manganifermos soft segregations. Clear: to—

(Dl 1.10 to 1.20 z Oreyish yellow—brown (10986/21 moist; few Fine distinct yellow awttlesl light medium clayl few
subanguier unspecified coarse fragmental moderately noist moderately strcng very Few aangmniferous
soft segregations.

I 1:5 SoIl/Water IParticle Sizal
I pH EC Cl ¶ CS PS S C ¶
1 mS/cm S I S8lOSC I

Each. Catiwns
CEC Ca Mg Na K

a.eq/lXOg

¶ Total Elements I Moistures
I P K S ¶ 9DM 1/3k lSb
I 5 I SBIOSC

I #1
I

82 I

I 5.3 .03 .0031 I 9 1.4 0.9 .1 .14 I .015 .35 .012 I I I
I 5.4 .03 .002 ¶ 945 17 12 I 6 1.1 0.4 .1 .11 I .013 .33 .011 ¶0.9 16 5 I .d8 .11 I
I 5.6 .02 .002 I I I ‘ ‘ ‘
I 4.0 .01 .001 I 6 49 It 11 I 3 0.8 0.2 .1 .03 I .009 .36 .005 ¶0.5 12 3 I .72 .28 I
I 5.9 .03 .003 I 6 54 15 28 I Ii 2.5 1.5 6.5 .11 I 11.8 20 10 I .79 I
I 6.5 .12 .017 I 5 43 14 41 I 17 6.7 3.6 2.1 .05 I .010 1.07 .005 12.7 27 14 I .98 .65 I
I 7.4 .17 .023 I 9 47 17 31 I 15 6.6 3.1 2.4 .05 ¶ .010 1.27 .003 ¶2.2 I I

IOrg.C ITot.N ¶ Entr. Phosphorus I Rep. I DTPA—emtr. I
I (W4BII I Acid Bicarb. I K I Fm Mn Cu Zn I
I S I S I ppm I m.egSI ppm I

I 1.1 ¶ .10 I 4 4 I .15 I 64 46 0.1 2.9 I
I 1.01 .091 4 4 1.121 I
1,611.05’. 6 6 1.081 1

SOIL TYPE’ Mulei
SITE NC’ MEL S1S
5.8.0. REFERENCE: 700 700 mE 7 668 200 aN ZONE 55

GREAT SOIL GROUP’ Nc suitable group
PRINCIPAL PROFILE FORM’ Xn2.74
SOIL TAXONOMYUNIT’ Typic HaplustalF
FAX LBHEBCOUNIT’

SURFACE COARSEFRAGMENTS’ No course Fragments

SUBSTRATE MATERIAL’ Sandstone
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE’ 04 5
LANDFORM ELEMENT TYPE:
LANDFORMPATTERN TYPE’ Undulating rises

VEGETATION
XTRUCTURAL FORM’
DOMINANT SPECIES: Eucalyptus intermedia: Tristaniasauvemlens:

Xanthwrrhmea sp.

ANNUAL RAINFALL’

I
I
I

Total
P

Elements
K S
5

I Mwistures
I 5DM 1/3k 15k

SBIOSC
I Ml
I

82 1

I .016 .20 .012 I I 1
I .013 .20 .009 ¶0.8 10 4 I .45 .08 I

I .010 .18 .005 ¶0.9 10 5 ‘ .48 .08 1
I .013 .23 .006 ¶1.0 10 6 I .33 0 1
I .014 .46 .011 ¶1.9 18 12 I .07 0 1
I .015 .50 .010 ¶2.1 I I



APPENDIX V (continued)

PROFILE MORPHOLOGY’

CONDITION OF SURFACESOIL WHENDM9: Hard setting

HORIZON DEPTH

1 02

I Depth I I’S Soil/Water IParticle Sled
I I pH EC Cl ¶CSFBSCI
I metres ¶ aS/ce S I SB1OSC ¶

IBalh .07 I 5.8 .03 .002 I ¶
I .X7 ¶ 5.6 .02 .002 I 13 65 10 14 I
I .20 I 5.4 .01 .001 I I
I .30 I 5.4 .01 .001 I 9 61 12 19 1
I .60 I 5.7 .01 .002 I 9 31 14 48 I
¶ .90 I 6.0 .02 .003 I 14 29 17 39 ¶
I 1.20 I 6.2 .02 .002 ¶ 12 27 27 35 I

I Depth IOrg.C ¶Tot.N I Emtr. Phosphorus
I I (W4BII I Acid Bicark.
I setresl 5 I S I ppm

IBulk .10 I 1.6 I .11 I 6 9
I.IG’.7R1.lOI 3 7
1.20 1.791.061 2 5

Each. Cations I
CEC Ca Mg Na K ¶

m.eg/IGOg ¶

12 2.4 1.5 .1 .26 I
10 2.1 1.3 .1 .15 ¶

10 0.9 0.9 .1 .08 I
20 0.9 0.7 0.3 .10 I
22 2.9 1.2 O.S .08 ¶
23 7.4 2.9 0.7 .10 I

I Rep. I DTPA—e,tr. ¶
¶ K I Fe Mn Cu Zn I
¶a.eqSI ppm

.30 ¶
¶ .17 ¶

.08 ¶

76 20 0.3 1.0 I

SOIL TYPE’ Royston
BITE NC: MEL S20
8.8.0. REFERENCE’ 690 900 mE 7 471 000 eN

GREAT SOIL GROUP’ Prairie soil
PRINCIPAL PROFILE FORM’ UF6.3l
SOIL TAXONOMYUNIT’ Ustwchrapt
FAG UNESCO UNIT’

SURFACE COARSE FRAOMENTB: Very Few cobbles

SUBSTRATE MATERIAL’ Andesite
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE’ 04 5
LANDFOPM ELEMENT TYPE’
LANPFOPM PATTERN TYPE’ Undulating rises

VEXETATION
STRUCTURAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

822 .25 to .85 a Brown (7.5984/41 moist; Few Fine distinct dark mottles, Few fine faint yellow mottles; medium heavy
clayi moderately moist very Firm very Few manganiFerwus nodules. Iradwal: to—

83 .85 to 1.20 a Brown (7.SYR4/3l moist; li9ht clayi dry moderately Firmi very few oaaganiFerwus nodal es: very few
mwnganiFerows soft segregations.

¶ Depth I 1:5 Boil/Water IParticie Size! Each. Cations I Total Elaaents ¶ Moistures IDisp.Matiol
I I pH EC Cl I CS FS B C I CEC Ca Mg Na K I P K S I ADM 1/3k 15k I Ml M2 I
I metres I aS/ca V. I S9iOSC I n.eg/lOOg I S I SBIXSC I

IBulh .10 I 5.9 .06 .002 I ¶ 48 13 7.5 .1 1.2 I .052 .39 .444 ¶ I I
¶ .10 ¶ 5.8 .05 .002 ¶ 12 16 25 44 1 49 13 7.9 .1 .85 I .115 .34 .042 ¶5.5 42 25 I .41 .18 I
I .25 I 5.8 .03 .002 I I I I
¶ .35 I 5.7 .04 .002 I 6 II 21 41 I 43 II 9.1 0.2 .19 I .048 .18 .024 ¶7.4 45 29 I .40 .23 I
I .60 ‘ 6.1 .03 .002 I 3 17 27 54 1 dl 11 11 0.3 .13 I .024 .23 .815 ¶7.4 44 28 I .46 .06 I
I .90 ¶ 7.0 .03 .001 I 4 26 30 40 ¶ 44 16 15 0.4 .10 ¶ .022 .30 .010 ¶6.4 dl 25 I .46 .19 ¶
I 1.20 I 6.8 .02 .001 I 4 41 29 26 ¶ 50 21 15 0.4 .09 I .059 .28 .008 ¶6.7 I I

I Depth IDrg.C ITwt.N I Eatr. Phosphorus I Rep. I DTPA—e,tr. I
I ¶ 11148(1 ¶ Acid Bicark. I K I Fe Mn Cu Zn I

metres 1 5 I S I ppm Ia.egSI ppm
IBalk .10 I 2.9 ¶ .29 I 71 97 ¶ 1.1 I 140 130 3.9 4.1 I
1.10 13.71.28’. 67 50 I .78 I I
1.20 12.81,19’. 15 22 I .25 ¶ I

SOIL TYPE: Kuttabul
SITE NO’ MCL 519
5.8.0. REFERENCE: 698 300 mE 7 668 800 ~vN ZONE 55

XMEAT SOIL GROUP’ Yellow pmdzmlio nail
PRINCIPAL PROFILE FORM’ Dy2.31
SOIL TAXONOMYUNIT’ PaleastalF
FAO UNESCO UNIT’

SURFACE COARSE FRAGMENTS’ N0 cmorse Fragments

SUBSTRATE MATERIAL’ Sandstone
CONFIDENCE SUBSTRATE IX PARENT MATERIAL’

SLGPE’ 06 5
LANDFORM ELEMENT TYPE’
LANDFORMPATTERN TYPE’ Sndulating rises

VEGETATION
STRUCTURAL FORM’
DOMINANT SPECIES’ Eucalyptus intermedia, Tristani a sauveolans,

Xanthwrrhoea np

ANNUAL RAINFALL:

DESCRIPTION

511 0 to .07 a Xreyish brown (7.5984/21 awistl light sandy clay lmami moderately aoist. Abrupt. to—

812 .07 to .15 m Xreyish yellow—brown (IOYM4/2) moisti sandy clay loam; moderately moist. Abrupt: to—

52 .15 to .20 e Dull yellowish brown (IOYMS/3) awist sandy clay loaml dry. Abrupt: to—

51 .20 to .40 a Dull yellowish brmwn (1OYRS/4) moist: dull yellowish brown (10985/3) moist sandy clay dry very

Firm. Clear, to—

821 .40 to .75 e Bright reddish brown (SYMS/61 moist, bright brown 17.SYRS/6) moist I medium clay; moderately moist

very firm. DifFuse. to—
822 .75 to l.SO m Bright yellowish irown (10986/61 amistl many medium distinct red mottles; medium clay; moderately

moist very firm few ma nganiFerwus soft segregations: few manganiferous nodules. Clear: to—

823 1.05 to 1.20 m Bright yellowish brown (10786/6) moist; many medium distinct pale mottles medium cLay few rounded
unspecified coarse Fragments moderately moist moderately fira Few manganifermus nodules.

Total-Elements I Moistures IDisp.Matiol
P K S ¶ AON 1/3k 15k I 81 M2 ¶

S ¶ SBIOSC I I

.024 .35 .818 I I ¶

.022 .29 .014 1.3 16 ~ .50 .12

.020 .32 .811 ¶1.6 16 8 I .51 .19 I
.034 .55 .019 ¶3.4 31 21 I .27 .08 I
.032 .48 .011 ¶3.7 32 20 I .30 .07 I
.032 .38 .006 ¶3.7 ¶ I

ZONE 55

PROFILE MORPHOLOGY’

CONDITION OF SURFACE SOIL WHEN DRY’ Firm

HORIZON DEPTH DESCRIPTION

Al 0 to .15 a Black (10981.7/1) moist; light medium clay; moderately moist. Gradual: to—

821 .15 to .2S e Black (10982/11 moist Few fine Faint brown mottles; medium heavy clayi moderately moist very firm.
Clear: to—



SUBSTRATE MATERIAL’ Sand
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE’ 01 5
LANDFORMELEMENTTYPE’ Dane
LANOFORMPATTERNTYPE’

VEUETATION
STRUCTURALFORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

1 Depth

I8ulh .10
I .10
I .20
I .30
I .60
I .90
I 1.20

I Depth

IBulk .10
I .10
I .20

I I’S Boil/Water IParticle Bled
I pH EC Cl ¶CBFS B CI
I mS/cm S ¶ SB1O5C 1

¶ 5.6 .02 .002 I 1
I 5.6 .02 .001 I 30 62 3 6 I
I 5.5 .01 .001 I I
1 5.5 .01 .001 I 34 58 3 9 I
I 5.S .01 .001 I 37 59 1 6 I
I 5.8 .01 .001 I 42 53 1 6 I
I S.9 .01 .001 I 40 55 1 6 I

IOrg.C ITwt.N I Emtr. Phosphorus
¶ (1148)1 I Acid Blcarb.
1 5 I 5 I ppm

1 .66 ¶ .05 I 102 28
1.801.061 53 24
1 .76 I .06 I SO 21

Each. Catiots I
CEC Ca Mg Na K I

m.sq/lOOg I

5 .25 .11 .10 .13

5 .10 .05 .10 .11 ¶
2 .08 .05 .10 .08 I
2 .39 .06 .10 .08 I
2 .52 .10 .10 .12 I

I Map. I DTPA—emtr. ¶
¶ K I Fe Mn Ca Zn ¶
Im.eqSI ppm

I .16 I 18 4 0.2 0.2 I
.14

I .12 I

SOIL TYPE’ Neils
BITE NC’ MEL 522
5.8.0. REFERENCE’ 718 300 mE 7 676 400 Si ZONE 55

GREAT SOIL GROUP’ Yellow podamlic sail
PRINCIPAL PROFILE FORM’ DyS.Sl
ROIL TABONCMYUNIT’ Haplustalf
FAX UNESCO UNIT’

SURFACECOARSEFRAGMENTS: No course Fragments

SUBSTRATEMATERIAL’ Sand
CONFIDENCESUBSTRATE IS PARENT MATERIAL’

SLOPE’ 03 5
LANOFORMELEMENTTYPE’ Dune
LANOFORMPATTERMTYPE:

VEGETATION
STRUCTURAL FORM’
DOMINANT SPECIES

ANHUAL RAINFALL’

1 1’S Soil/Water IParticle Sieel
I pH EC Cl ICSFS XCI
I eS/ce S I SB1OSC ¶

¶ 5.9 .02 .001 I I
I 6.1 .03 .002 I 16 76 6 6 I
I 6.0 .02 .002 I I

16.4 .01 .001 ¶1490 3 61
I 6.5 .01 .001 I 14 69 4 16 I
1 7.4 .02 .001 I 15 58 4 27 I
¶ 6.8 .02 .001 ‘ 14 60 5 22 ¶

¶Org.C ITwt.N I Ectr. Phosphorus
¶ (1.14511 I Acid Bivark.
I 5 1 5 1 ppm

1.901.081 10 8

I :76 I :05 I 10 8

Each. Cations I Total Elements ¶ Mwistares I Disp.Matiol
CEC Ca Mg Na K I P K S I SON 1/3k 15k I Ml 82 I

a.eq/lOOg I V. I S g IOSC ¶

I .014 0.50 .015 I I I
5 2.1 .72 .10 .13 I .017 0.57 .018 ¶0.9 10 5 I .12 I

I ‘0.6
1 .62 .30 .10 .05 I .005 0.43 .003 ¶0.2 3 1 I .39 I
2 .97 .35 .10 .09 ¶ .006 0.56 .005 ¶0.5 8 4 I .43 ¶
5 1.5 1.4 .10 .19 ¶ .010 0.58 .008 ¶1.3 15 9 I .02 I
4 .81 1.8 .10 .20 I .010 0.58 .009 ¶1.2 I I

I Rep. I DTPA—eatr. I
I K I Fe Mn Cu Zn I
Im.eqSI -ppm

1.111 92 320.21.01

I 11 I
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APPENDIX V (continued)
SOIL TYPE’ Andergrove
SITE NC’ MEL 201
9.8.0. REFERENCE’ 723 500 mE 7 673 905 oN ZONE 55

GREAT SOIL GROUP’ No suitable group
PRINCIPAL PMXFILE FORM: iuC.221

SOIL TASONOMY UNIT’ Typic Usti psammeat
FAG UNESCO UNIT’

SURFACE COARSE FRAGMENTS: No coarse Fragments

PROFILE MORPHOLOGY’

CONDITION OF SURFACESOIL WHENDRY’ Lmose

HORIZON DEPTH DESCRIPTION

API 0 to .30 a Brownish black (10983/21 moist: greyish yellow—brown (10784/21 dry; loamy sand; sandy; dry lmose.
Abrupt. to—

AP2 .30 Em .45 a Greyish yellow—brown (lO9Rd/2) moist, brownish grey (10986/11 dry; loamy sa odI sandy; moderately
moist loose. Oradwal. to—

AZck .45 to .90 a Dull yellowish brown (10985/3) amiet: dull ymllmolsh orange (10787/2) dry sand sandy moderately
moist lowse. Diffuse, to—

821 .90 to 1.20 a Dull yellowish orange (10786/3) moist, light yellowish orange (10988/31 dry; sand; sandy
moderately moist loose.

Total Elements I Moistures Ibisp.Matiol
P K S I 5DM 1/3b 15k ¶ Ml 82 I

5 ¶ 58l0SC ¶ 1

.031 1.59 .012 ¶ ¶ ¶

.031 1.S8 .512 ¶0.8 7 3 ¶ .24 I
¶0.9 ¶ I

.023 1.58 .011 ¶0.9 7 3 ¶ .02 ¶

.016 1.60 .010 ¶0.7 5 3 I .OS I

.012 1.60 .007 ¶0.4 5 2 ¶ .05 ¶

.010 1.63 .006 ¶0.5 ¶

PROFILE NCRPNOLOOY’

CONDITION OF SURFACE SOIL WHENDRY: Lmose

HOMIZ3N DEPTH DESCRIPTION

81 0 to .15 a Brownish gray (7.5984/1) moist, brownish grey (7.5985/11 dry koamy sand; sandyl moderately moist
loose. Clear: to—

A2vk .1S to .50 a Greyish brown (7.5986/2) moist: light grey (10987/il dry loamy sand; sandy; moderately moist
loose. Abrupt: to— -

A22cb .50 to .S8 a Grayish yellow—brown 110986/2) moist; lwamysa odI saody aoderatmly moist lowse many ferraginoue
concretians. Abrupt. to—

821 .58 to .90 a Dull yellow (3.596/41 mcisti Few medium distinct grey mottles: Few Fine distinct yellow mottlesl
sandy olay moderate; smooth—ped moist very weak; Few Farruginousconoretiona. Diffuse: to—

822 .90 to 1.20 a Xreyish yellow (2.597/21 mwlstl few fine distinct yellow motEl cal sandy clay; weah smowth—ped wet

very wea 11 Few ferruginmoscancrations.

Depth

lBulk .10
I .10
I .IS

¶ .30
I .58
I .90
I 1.20

¶ Depth

Sulk .10

I .20



APPENDIX V (continued)

PROFILE MOMPHOLOGY’

CONDITION OF SURFACESOIL WHENDRY’ Recently cultivated

HORIZON DEPTH

AP Otu .25m

1 04

Bl .25 to .40 a Light medium clay; abundant angular igneous rooks; moderatei moderately moist. Clear: to—

521 .40 to .55 a Bright yellowish brown (10986/6) maist few fine distinct yellow mottles, Few Fine distinct red
mottlen medium clay moderatmi moderately moist very firm few manganiFerous nodules. Clear: to—

822 .55 to .95 a Xrmyist yellow—brown (10984/2) moisti common fine distinct yellow mottles; medium clay weakl
moderately moist nodarately Firm Few mangan I Fermus nodules. Clear, to—

BC .95 to 1.10 a Oreylst yellow—brown (10986/2) molsti few fine distinct grey mottles: Few fine distinct yellow
mottlesl light olayl moderately moist moderately weak.

I Depth
I

~ metres

I I’S Soil/Water
I pH EC Cl

¶ mS/cm V.

IPartiole Sled
I CS FS S C I

I SB1OSC 1

Each. Cations I Total Elements
CEC Ca Mg Na K I P K B

m.eq/100g I S

I Mwistures
I 9DM 1/31 lsb
I 5SlOSC

IDisp.Matiml
I Ml 82 ¶
I

IBulk .10
I .10
I .20
¶ .35
I .55
¶ .90
I 1.10

¶ 5.7 .03 .003
I 5.6 .04 .004
I 5.4 .02 .002
I 5.7 .02 .001

¶ 5.9 .02 .002
I 6.5 .02 .001
¶ 6.8 .01 .001

I I
I 25 15 23 34 I
I I
I 25 Id 15 45 I
I 1
I 14 21 32 37 1
I ¶

I .034 0.30 .019
16 3.6 1.9 .10 .40 I .033 0.32 .017

I
16 3.7 1.9 .10 .12 I .020 0.58 .020
16 5.1 3.7 .20 .11 I .014 0.70 .015
15 S.d 4.0 .45 .08 ¶ .009 0.72 .007
10 4.0 3.9 .50 .04 ¶ .009 0.74 .004

I
12.7 36 13
¶2.9
¶3.3 27 16
¶4.6
12.8 31 14
I

I
I .74
I
¶ .59
1
I .75
I

I
I
I
I
I
I
‘

I Depth
I
¶ metres

IOrg.C ITmt.N I
I (1148)1 ¶
I 5 ¶ 5 I

Entr. Phosphorus
Arid Bicark.

ppm

¶ Rap. ¶ DTPA—entr.
I K I Fe Mn Cu
Im.egSI ppm

I
Zn ¶

I

IBulk .10
1.10
1.20

1 1.4 I .11 I
11.3 1.09’S
11.11.091

34 16
36 16
13 13

I .33 1 59 200 1.3 0.9 ¶
I .40 I I
I .24 1 I

PROFILE MORPHOLOGY’

CONDITION OF SURFACESOIL WHENDRY: Fire

HORXZON DEPTH

AP Oto .25e

DESCRIPTION

Greylst yellow—brown (10784/2) moist, grayish yellow—brown (10988/2) dry) light medium clay;

moderatai aoderatelynwist very Firm. Clear, to—
821 .25 to .50 a Dull yellowish brown (10985/4) moist many fine distinct grey wmttlesi heavy rlayi strongl moist

moderately Firmi Few manganifermus nodules. Gradual: to— -

522 .50 to 1.00 m Brownish black (10983/1) mwisti madiua heavy clay; strong; moist moderately firni few manganiferous
nodules. Gradual: to—

523 1.00 to 1.20 m Dark grayish yellow (2.595/2) amint Few Fine distinct yellow mottles; heavy olayl few angular
unspecified coarse fragmentsi moderate moist moderately flrai F ew oar banate nodules, Few
manganiferows nodules.

I Depth

IBulk .10
I .10
I .20
I .35

I .60
¶ .90

¶ 1.20

I Depth

Isulk .10
1 .10
I .20

I I’S Soil/Water IParticle Sled
I p1-I EC Cl ICSFS XCI
I mS/co 5 I 5B105C ¶

¶ 6.2 .04
I 6.2 .02
I 6.1 .03
¶ 6.4 .11
¶ 7.1 .30
I 7.7 .48
I 8.2 .48

IXrg.C ITot
INkS) ¶

1.2

I .84

.0031 I

.002 I 7 33 30 34 I

.003 I I

.513 I 3 19 19 62 I

.0481 2(227821

.0761 3(926551

.0721 42224581

I Emtr. Phosphorus
I Acid Ricarb.

S I ppm

.11 I 40 35

:07 I 35 30

Each. Cmtiar,s I
CEC Ca Mg Na K I

meg/bOg I

I .040 0.44 .020 I
5.4 .25 .23 I .038 0.43 .OlS ¶3.2 25

I ‘3.6
12. l.S .13 I .015 0.40 .013 ¶4.2 42
21. 4.4 .07 I .012 0.43 .009 ¶7.2 45
15. 5.3 .07 I .013 0.44 .009 ¶6.2 3Y
16. 5.6 .06 I .012 0.43 .005 ¶6.2

DTPA—e,tr. I
Fe Mn Cu Zn I

ppm

tld 75 2.0 1.7

SOIL TYPE’ Habana
SITE NO’ MCL 523
A.M.X. REFERENCE: 714 900 mE 7 675 500 oN ZONE 55

GREAT SOIL GROUP’ No suitable group
PRINCIPAL PROFILE FOMM: Uf4.4
BOIL TAXONOMYUNIT’ Typic Ustactrept
FAO UNESCOUNIT’

SURFACE COARSEFRAXMENTS: Few cobbles

SUBSTRATE MATERIAL: I gnmnua roots
CONFIDENCE GUSSTRATEIS PARENT MATERIAL:

SLOPE’ 06 5

LANDFORNELERENT TYPE:
LSNDFORMPATTERN TYPE: Undulating risen

VEGETATION
STRUCTURALFORM’
DOMINANT SPECIES

ANNUAL RAINFALL’

DEBCMIPTION

Brownish klaob (lOyR3/2) moist. brownish grey (IOYR6/lI dryi light olay few angular igneous rocksi
weaki eoderately moist moderately weak. Clear: to—

BOIL TYPE’ Etwwrie
SITE NC’ MEL S24
A.M.O. REFERENCE’ 717 700 mE 7 670 900 aN ZONE 55

GREAT SOIL GROUP: No suitable grmop
PRINCIPAL P8OFILE FORM’ UF6.41
BOIL TAXONOMYUNIT: Ustwchrept
FAX UNESCOUNIT’

SURFACE COARSE FRAXMENTS: No course Fragments

SUBSTRATE MATERIAL’ Unconsolidated substrate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE’ 01 5
LANDFOMMELEMENTTYPE:
LANOFORM PATTERN TYPE: Gently undulating plains

VEGETATION
STRUCTURAL FORM:

DOMINANT SPECIES

ANNUAL RAINFALL:

Total Elements ¶ Moistures IDisp.Matiwl
P K S ¶ 9DM 1/3k 15k I Ml 82 I

S I SS1OSC I I

13 I .64 I

23 I .67 I
24 I .90 I
21 I .92 I

18 S.9

32 12.
36 15.
38 14.
33 13.

I Map. I

Ia. eqS’

I .35

:09



APPENDIX V (continued)

PROFILE MOMPHOLOOY’

CONDITION OF SURFACE SOIL

HOMIZON DEPTH

105

SUPXTR8TE MATERIAL’ D,cr:te
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 53 5
LANOFORMELEMENTTYPE:
LANOFORMPATTERNTYPE’ Smntly undulating risen

VEGETATION
STRUCTURAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

DESCRIPTION

AP 0 to .25 a Black (7.5982/1) moist: greyish brown (7.5984/2) dry; light clayl Few angular dioritel moderatel

modmrateby moist moderately firm. Clear: to—

B2l .25 to .50 m Brown (7.SYR4/41 maisti Few Fine distinct red mattles heavy clay few angular diwritei strang no

cateRs clay skins) moderately mainE moderately Firwi fmwmangan if ermus nodulas. Gradual: to—

922 .50 Ic .90 a Dull yellowish brawn (IOYRS/4) maisti medium olayl atrmngi moderately moist moderately firm Few

mangaa iFeravm nodules. Diffuse: to—

B3 .90 to 1.20 m Dark greyish yellow 12.SYd/21 awisti common Fine distinct grey mattlesl light clay; meakl moderately

moist moderately meak few manganifarous modules.

Depth I I’S Boil/Water IPartiole Bizel Enrh. Catiwnn I Total Elements I Moistures IXisp.Matiwl
I I pH EC Cl I CS FB B C I EEC Ca Mg Na K ‘ P K B I 5DM 1/3k 15k I RI 82 I

metres I eS/cm 5 I SBIOSC I m.eq/lOOg I S I 581020 I

‘Bulk .10 I 5.8 .02 .002 I I I .0S4 0.28 .020 I I I
I .10 I 5.8 .02 .001 I 24 44 5 26 I 19 3.2 2.9 .20 .30 I .050 0.25 .020 ¶2.7 19 Il I .56 I
I .20 I 5.7 .02 .001 I I I 13.0 I I
I .40 I 5.9 .03 .053 I I 27 7.4 S.S .25 .13 I .039 0.17 .028 17.2 ¶ I
I .60 ¶ 6.5 .03 .053 I 5 20 24 54 I 28 11. 8.9 ,4S .11 I .026 0.22 .020 16.6 44 26 I .48 I
I .90 1 6.7 .02 .003 I 6 35 25 35 I 28 15. 13. .50 .05 I .023 0.36 .011 16.2 39 22 I .65 I
I 1.20 I 7.1 .03 .053 I 20 41 24 18 I 21 17. 13. .45 .03 I .074 0.46 .506 15.2 I I

I Depth lGrg.C ¶Twt.N I Eotr. Phosphwrus I Rep. I DTPA—eatr. I
I I(W&B)I I Acid Bioarb.I K I Fe Mn Cu ZnI

metres I S I S I ppm Im.eqSI ppm

Iswlk .10 I 1.0 1 .09 I 21 22 I .24 1 126 101 1.9 1.2 I
1.10 ¶1.51.09’. 22 21 I .29 I I
1.20 11.11.08’. 30 19 I .19 I I

SOIL TYPE’ Farlaigh
SITE NC’ MEL S26
R.M.D. REFERENCE: 717 200 mE 7 664 900 aN ZONE 55

GREAT SOIL DROUP’ No suitable qrmop
PRINCIPAL PROFILE FORM’ Dy2.12
SOIL TAIDNOMY UNIT’ Typic Haplumbrept
FAX UNESCO UNIT:

SURFACE COARSEFRAGMENTS’ Very Few gravel

SUBSTRATEMATERIAL: Gramodlorite
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 03 5
LANDFORMELEMENTTYPE’
LANDFOMMPATTERNTYPE’ Gently undulating rises

VEGETATION
STRUCTURALFORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

I Depth
I
I metres

I 1’S Soil/Water
I pH EC Cl
I - mB/cm S

IParticia Size!
I CS FS S C ‘
¶ SB1OSC I

Each. Cations
EEC Ca Mg Na K

meg/bOg

I Total Elements
I P K B
I S

I Moistures
I 5DM 1/31 151
I SS1OSC

IDisp.MaEiwI
I Ml 82 I
I I

IRulk .10
I .10
I .20
I .35
I .60
I .90
I 1.20

I 5.6 .52 .001
1 S.7 .02 .001
I 5.4 .02 .001
I 5.4 .03 .001
I 6.1 .03 .001
1 6.3 .02 .001
1 6.7 .52 .001

I I
I 53 27 6 17 I
I I
I 37 13 7 4S I
¶ 40 19 10 34 I
I 45 24 12 22 I
I S3 2S B 16 ‘

9 1.6 1.3 .10 .23

15 4.3 2.5 .10 .13
14 5.5 4.4 .20 .10
12 5.3 S.d .20 .08
12 2.7 6.8 .20 .04

I .042 0.95 .011
I .061 I.OS .012
I
I .523 1.21 .023
I .030 1.73 .014
I .020 2.51 .009
I .036 2.09 .006

I
11.4 12 6
11.5
14.2 27 17
14.2 29 16
12.9 20 11
13.2

I

I .44
I
I .56
I .67
I .63
I

I
I
I
I
I
1
I

I Depth
I

metres

IOrg.C ITwt.N I
1 IW&B)I I
1 5 I S I

Eotr. Phosphorus
Acid Bicarb.

ppm

I Rep. I DTPA—matr.
I K I Fe Mn Cu
Im.eqSI ppm

I
Zn I

Bulb .10 -1 .781 .05’
1.10 1.60105’.
1.201.951.06’.

150 73
111 87
130 98

I .30 I 175 21 1.1
1.281.
I .20 I

1.6 I
I

I

BOIL TYPE: Glenella
SITE NO: MEL BZS
A.M.X. REFERENCE: 723 400 .mE 7 884 300 oN

GREAT BOIL GMDEP: P rairue mci
PRINCIPAL PROFILE FORM: Ufk.3l
SOIL TAXONOMY SNIT’ Typic Haplwmkrept
FAO UNESCO UNIT’

SURFACECOARSEFMAOMENTS: Very Fmu rabbles

ZONE 55

WHEN DRY’ Recently rwltivated

PROFILE MORPHOLOGY’

CONDITION OF SURFACESOIL WHENDRY: Recently cultivated

HORIZON DEPTH DESCRIPTION

AP 0 to .25 a Brownish black (10983/Il moist: brownish grey (1OYMS/lI dryl bight sandy clay 1 aam earthyl dry
moderately wemb. Abrupt. to—

B21 .2S to .4S a Dull yellowish brown (10985/4) mwisti few fine distinct yellow mottimsi medium rlayl many
aubangwlar quartz; strangi smwwth—ped moderately moist moderately Firu. Gradual: to—

B3 .45 to .SO m Bright yellowish lrmwn IIOYM6/6) moist, light yellowish orange I1OYMO/31 mwisti common medium
distinct grey mottlesi light medium clay; weal; moderately moist moderately weak. Diffuse: to—

C .80 to 1.20 a Dull yellowish orange 110988/3) maisti many coarse distinct yellow mottles; rlayey coarse sand;
moderately noisE very meal.
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SOIL TYPE: narlan
SITE NO: MCL 527
9.8.0. REFERENCE: 714 900 mE 7 480 900 ut ZONE 55

OMEAT BOIL GROUP’ Na swatable grvup
PRINCIPAL PROFILE FORM’ Dy3.32
SOIL TAIONO8Y UNIT’ Typir AaplustalF
FAX UNESCOUNIT:

SURFACECOARSEFRAGMENTS: No course fragments

SUBSTRATEMATERIAL’ Ucvccsolidatmd submtratw ,vater:a Is
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 00 5
LANOFORMELEMENT TYPE:
LANDFDMMPATTERNTYPE: Alluvaal pla:n

VEDETATION
STRUCTURAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

I Depth
I
I metres

I I’S Soil/Water IPartirle Sled
1 pH EE Cl ICBFB B El
¶ mB/cm 5 I SSIOSE I

IBwlk .10
I .10
I .20

I .40
I .40

I .90
I 1.20

1 ~.7 .03 .001 I I
¶5.7 .52 .00lIl7S4 19 131
1 S.9 .01 .501 I I

¶ 6.1 .01 .001 I I
I 6.3 .02 .001 I 5 37 10 48 I

1 6.4 .02 .001 I 12 47 13 31 I
¶ 6.7 .01 .001 I 4 51 17 30 1

I Depth
I
I metres

IXrg.C lTaE.N I Eatr. Phosphorus
¶ (W&B)I I Arid Bicark.

1 5 I 5 I ppm

IBwlk .10
1.10

I 1.3 I .11 ‘ 50 37
11.0 1.10’~ 70 46

1.201.761.011 11 10

Each. Eatians I Total Elements I Moistures IDisp.MatIml
CEC Ca Mg Na K I P K S ‘ 8DM 1/3k 156 I Ml 82 I

m.eq/bOOg I S I SBIO5C I

I .039 1.69 .018 I I I
9 1.4 .94 .10 .28 I .042 1.67 .017 ¶1.2 19 6 1 .66 1

11.3 I I
9 2.9 1.2 .10 .07 I .023 1.70 .011 I I I

15 6.1 3.1 .25 .14 I .039 1.45 .018 ¶3.6 31 10 1 .51 1

11 6.0 3.9 .20 .10 I .025 b.S9 .009 12.7 2S 13 I .48 I
12 6.8 S.0 .20 .11 I .029 I.S7 .006 12.8 I 1

I Rep. I DTPA—ectr. I
I K I Fe Mn Cu Zn I
Im.eqSI ppm

I .33 I 220 dO 1.0 2.2 I
‘.321 I

.12 I

BOIL TYPE’ Martin

BITE NC: MEL S28
8.8.0. REFERENCE: 6RM 900 mE 7 666 700 oN ZONE SS

GREAT SOIL GROUP’ No suitable group
PRINCIPAL PROFILE FORM’ Dy3.1l
BOIL TAION3MY UNIT’ Ustwchrept
FAG IPEBCX UNIT’

SURFACECOARSEFRAGMENTS: Few cobbles

SUBSTRATE MATERIAL: Igneous rmoks
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE’ 03 5
LANOFORM ELEMENT TYPE:
LANOFOMM PATTERN TYPE: Undulating rises

VEGETATION
STRUCTURALFORM:
DOMINANT SPECIES

ANNUAL RAINFALL’

PROFILE MORPHOLOGY’

CONDITION OF SURFACE BOIL WHEN DRY: Macently cultivated

HORIZON DEPTH

AP OEm .lSm

521 IS to .4S

DESCRIPTION

Brcwn (7.SYR4/3) moist, dull brown (7.SYM6/31 dry clay 1 mami uoderatmi dry vary firm. Clear: to—

Dull yellowish brown (IOYRS/4) moist; few fine distinct yellow mottles, few fine distinct red
mwttles medlom clay ewderate dry very firm Fmc mangmnifermus nodules. Diffuse. to—

B3 .45 to .7S m Bright yellowish brown (10986/6) moist; many f:ne distinct grey mottles, few fine distinct red
mmttles light clay; few rounded igneous rocks) weak; moderately moist very weak. Abrupt: to—

.7Sto .BOm Dry veryweah.

I Depth I 1:5 Soil/Water IParticle Bled
I I pH EC Cl ICEFS B CI

metres I mS/cm S I 58 lOSE

1860k .10 I 5.7 .03 .001 I I
I .10 1 6.1 .03 .002 I Id 47 19 24 I
I .15 I 6.2 .02 .001 I I
I .30 I 6.0 .03 .001 I 7 34 12 55 I
I .45 I 5.6 .03 .002 I 5 S3 10 3d I
I .81 I S.9 .02 .002 I I

I Depth IZrg.C ITot.N I Eatr. Phosphorus
I 1(114811 I Arid Blcarb.
I metres I 5 I S I ppm

IBulk .10 ¶ 1.1 1 .09 I 22 19
1.10 1.881,07’. 14 12
I 20 ‘.721.06’. 14 12

Ench. Catians I Total Elements I Moistures Ioisp.Maticl
EEC Ca Mg Na K I P K B IADMI/3hlSbI Ml 821

m.aq/lOOg I S I S B lOSE ‘

I .034 0.56 .014 I I I
10 3.2 1.7 .10 .53 I .033 0.60 .015 ¶1.9 22 10 I .68 I

I ‘1.9 ‘ I
15 5.0 3.7 .10 1.1 I .022 1.51 .018 ¶3.3 29 17 I .46
10 2.2 2.9 .15 .72 I .015 2.14 .016 ¶2.1 23 12 I .64 I

0 2.1 3.0 .10 .43 I .011 2.35 .011 I ‘ I

I Rep. I DTPA—eotr. I -

I K I Fe Mn Cu Zn I
Im.aqSI ppm

I .61 I 158 27 1.0 2.1
I .57 I I

‘.SSI

PROFILE MOMPHOLOOY:

CONDITION 3F SURFACESOIL IIHEN DRY: Recently cult,vated

HORIZON DEPTH DEGCMIPTION

APak 0 Em .26 a Brownish black (7.5983/il meant, brownish grey (7.5585/11 dryi Fmw Fine Fa,nt brown mottles; sandy

clay loam) moderately moist vary weak. Clear. to—

Blab .24 to .40 a Brownish grey 17.5984/11 malsE Fnw fine dimtlnrt ymllcw mottlesi lagtt clay) maderately moist very
weati many mangamiFcrwus nodules. Abrupt: to—

B21 .40 to .75 a Greyish brown (7.5984/21 moist) many Fine dint:not yellow mottles; medium clay) strangl moderately
moist moderately firm; Few manganif crows nodules. Gradual: to—

B22 .75 to 1.20 a Dull yellowint orange (IOYR6/dI moist: yellowish grmy (2.SY6/li acmE) caacon fine distinct yellow
mattlms light medium clayi strong; moderately moist moderately weak) Few rangan if armus nodules.
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BOIL TYPE: Benhwlme
SITE NC’ MEL S29
0.8.0. REFERENCE: 608 500 mE 7462 100 uN ZONE 55

GREAT SOIL GROUP: Grey clay
PRINCIPAL PROFILE FORM: Uq3.2
SOIL TAGOHOMY UNIT: Udorthentir Ehrwmastert
FAD UNESCO UNIT:

TYPE OF MIERORELIEF: Normal qilgal
VERTICAL INTERVAL: 0.10 m
HORIZONTAL INTERVAL’ I m
SURFACE COARSE FMAGMENTB: No course Fragments

SUBSTRATE MATERIAL’ Unconsolidated svbnt rate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 00 5

LANDFORMELEMENTTYPE:
LANDFORM PATTERNTYPE: Alluvial plain

VESETATION
STRUCTURALFORM’ Woodland
DOMINANT SPECIES. Triataniasauveolemm, Eucalyptus alba: Eucalyptus

tessellaria

ANNUAL RAINFALL:

I 1:5 Soil/Water I Particle Biee I
I pH EC Cl IESFS B El
I mB/cm 5 I SB1OSE 1

I S.7 .03 .002 I I
I S.S .03 .001 I 4 19 36 43 1

1 6.0 .02 .001 I I
I 6.2 .02 .002 I 2 10 15 7S 1
I 6.4 .19 .031 1 2 9 22 72 I
1 7.9 .43 .061 I 2 12 26 64 I
I 8.4 .48 .044 ¶ 2 20 33 Sl 1

IOrg.E ITwE.N I Eatr. Phosphorus
1 (WSB)I I Acid Bicark.
I SI SI ppm

I 2.3 ¶ .19 I 4 17
1 1.6 ¶ .13 1 3 9
I 1.11 .091 3 5

Ecok. Eatiars ‘ Total Elements I Moistures IDisp.MaEimI
EEC Ca Mg Na K I P K S I 8DM l/3B 156 I Ml 82 I

m.eq/lOOg I 11 I OslOSE I

I .027 O.S6 .029 I I I
25 5.3 4.2 .lS .64 I .019 O.S3 .021 ¶3.9 35 16 I .62 1

- ‘SO
3d 18. 7.7 .95 .S3 I .013 0.1$ .012 ¶7.5 43 34 ¶ .69 I
39 35. 10. 2.1 .15 I .012 0.48 .008 17.9 44 25 I .72 I
37 3S. 11. 3.1 .09 ¶ .O1S 0.6S .005 ¶7.1 42 22 I .92 I
30 19. 8.7 3.0 .09 I .023 0.92 .006 ¶5.8 I I

I Map. 1 DTPA—entr. I
I K 1 Fe Mn Eu Zn I
In.aqSI ppm I

I .S2 I 265 199 1.5 2.6 I
I .42
¶ .60 I

SOIL TYPE: Dunwold
SITE NC’ MEL S30
A.M.G. REFERENCE: 684 400 mE 7 6S7 400 aN ZONE SS

GREAT SOIL GROUP’ Yellow podewlic nail

PRINCIPAL PROFILE FORM’ DyS.S2
SOIL TAIONCMY UNIT’ UlEko Haplustalf

FAX UNESCO UNIT’

SURFACECOARSEFRAGMENTS: N o course Fragments

Ptmsptorus
Bioarb.

ppm

21
24

6

SUBSTRATE MATERIAL’ Granite
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLDPE’ 04 5
LANOFOMMELEMENTTYPE:
LANDFOMNPATTERN TYPE’ Uodulating rises

VEGETATION
STRUCTURAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

PROFILE MORPHOLOGY:

CONDITION OF SURFACEBOIL WHENDRY: Firm

HORIZON DEPTH DESCRIPTION

Ahab 0 to .10 m Oreyish yellow—brown (10984/2) mainE: brownish grey (10986/b) dry) light medium clay) strong; dry
mwderatmly firm. Clear: to—

Al2nb .10 to .20 a Oreyish yellmw—brmwr. (10984/2) moist) Few fine distinct brown mottles) medium clay) strong)
moderately moist very fire few manganifermus modules. Clear: Em—

B21 .20 to .50 a Dull yellow (2.SY6/3l moist; Few Fine Faint yellow mottles: few fine Faint grey mottles; heavy
clay) strong; moist vary Firm) few mangan iFarwusnwdulas. Gradual: to—

B22 .S0 to .90 a Yellowish gray (2.SYS/1) moist) heavy clay) strong) moist very Firm) Few manganiFerous nodules.
Clear: Em—

E23 .90 to 1.20 a Oreyish yellow (2.SY6/2) momsh) Few Fine Faint yellow mottles) heavy rlay strongi moderately moist
very firm) manycarbmnate nodulms: many manganiFermws nodules.

Depth

ISulk .10
I .10
I .20

.30

.60
I .90
I 1.20

I Depth

¶5606 .10
I .10
I .20

PROFILE MORPHOLOGY:

CONDITION OF SURFACESOIL WHENDRY’ Loose

HORIZON DEPTH DESCRIPTION

Al 0 to .10 a Grayish yellow—brown 110984/21 moist: brownish gray (IOYM6/l) dry) light saody vlay loam) dry
loose. Clear: to—

830k .10 to .40 a Dull yellowish orange (10586/31 moist, dull yellowish orange (10987/2) dry) light saody clay loam)
dry loose. Abrupt. to— -

A3 .40 Em SO a Bright yellowish brown (10987/6) moist) sandy clay loam) dry very weab. Abrupt: to—

B2l .S0 to .70 e Bright yellowish brown (10987/6) mwist) few fine distinct grey mottles, few fine distinct yellme
mottles) medium clay) weal) moderately moist moderately weak. Clear, to—

B31 .70 to .9S a Yellowish orange (10988/6) mmiatl sandy clay) dry very weak. Abrupt: Eu—

832 .95 to 1.OS m Light grey (597/2) moist) common medium distinct yellow mottles) medium clay) weak) moderately moist
- moderately weab. Abrupt. Em—

C 1.OS to 1.20 a Yellowish orange 110988/61 moist) sandy clay) dry louse.

I Depth
I

: matresl

I I’S
I pH

Boil/Water
EE

nB/cm
El
SI

IParticle Sieal
CS FS S C

SB1O5C

Each. Eatimna
I EEC Ea Mg Na K
I m.eq/lOOg

I Total
I P K
I -0

Elements
S

I Moistures
I ADM 1/36 15k
I SBIO5E

IDisp.MaEmmI
I Ml 82 I
I

IBulk .10 I 6.0 .OS .002 I I .027 1.25 .022 I I
I .10 I 5.9 .03 .001 4S 31 10 16 I 8 2.6 1.4 .10 .30 I .024 1.26 .018 11.2 15 6 I .54 I
I .20 I 6.2 .02 .001 I I 10.9 I I
I .30 I 6.2 .02 .001 45 32 13 lb I 6 1.0 1.1 .10 .29 I .015 1.42 .010 11.0 12 S I .63 I
I .40 I 6.0 .03 .001 43 20 10 30 I II 3.3 4.2 .15 .29 I .011 2.OS .012 12.1 20 11 I .72 I
I .90 1 6.8 .02 .001 tO 19 5 19 I 9 2.6 6.S .40 .04 1 .008 2.20 .004 11.8 13 6 I .69 I
I 1.20 I 7.4 .02 .002 47 25 13 16 I -9 2.9 6.3 .90 .03 I .010 2.26 .003 11.8 I I

netres

‘Bulk .10
I .10
I .20

1Org.E lTwt.N I EcEr.
1 INkS)’ ‘ Acid
I SI >1’

I 1.4 ‘ .12 I 23
1 1.0 I .11 ¶ 26

1581.06’ 5

I K I Fe Mn Cu Zn I
Im.egSI ppm

I .49 I 156 42 0.5 1.5 1
1.381



PROFILE MORPHOLOGY:

CONDITION OF SURFACE SOIL WHEN DRY’ Loose

HORIZON DEPTH

Ahab OEm .03m

SUPITRATE MATERIAL: Unronnolidatmd substrate materials
CONFIDENCE SUBSTRATE IS PARENT PATERIAL:

SLOPE. 02 S

LANDF0RM ELEMENT TYPE’
LANDFORMPATTERN TYPE: Oently wcdulating plains

VEOETATION
STRUCTURAL FORM:
DOMINANT SPEEIES

ANNUAL RAINFALL:

A2lcb .03 to .50 m Brownish grey (10985/h) avist: light qrey 110187/1) dry) 1 many coarse sand) dry lowse. Clear. to—

A22rk .50 to .60 a Grayish yellow—brown (10981/21 moist, light grey (10988/1) dry) sandy clay lmam:fi ne sandy)

moderately moist very meal. Clear. to—
521 .40 to .70 a Dull yellow 12.594/31 moist) Few medium distinct grey mattles: Few fine distinct yellow mottles)

sandy clay) weal) moderately moist moderately meal. Clear: to—

522 .70 to eS m Oreyial yellow (2.S96/21 moist) comoon Fine distinct yellow mottles) light medium clay) meal)
moderately moist moderately firm) Few mangan if crows nodules. Clear, to—

(Dl) - .SS to 1.00 m Light gray (10987/I) moist) many fine distinct yellow mottles) sandy clay) weal) maderetaly moist
moderately firm) many mangani Fermus nodules. Clear: to—

(D2) 1.00 to 1.20 a Light grey 12.597/Il mainE. bright yellowish brown (10986/41 moist) Few Fine prominent red mottles)
light medium clay) meal) moderately moist moderately weal) very few .mangani fermus nodules.

I Depth - I I’S Soil/Water
I I pH EE El

metres I mS/cm S

IBulb . 3 I 4.1 .03 .001 I
I - .03 ‘ 4.1 .02 .001 I 70 21 4 6 I
I .20 I 4.3 .01 .001 I I
I .30 I 4.5 .01 .001 I 43 28 4 4 ¶

.40 b.2 .01 .001 40 24 4 12
:90 ‘ S:5 :01 :001 I 59 16 3 27 I

I 1.20 I 5.4 .01 .001 I 46 10 3 23 I

I Depth ‘Org.C ITot.N I EnEr. Ptmsptmrus
I I (bus)’ I Arid Bivarb.
I metres I 1 I S • ppm

Bulb .10 I 1.0 I .08 I 3

I .10 I .72 I .07 I 4
1.201.441.02 I 2

1 08

APPENDIX V (continued)
SOIL TYPE: tuttabul: alluvial—vwllmv:al variant
BITE NO: MEL S31

9.8.0. REFERENCE: 704 900 mE 7 463 200 mOd ZONE SO

OREAT BOIL GROUP: Yellow pvdaal:r sail
PRINCIPAL PROFILE FORM’ Dy

2
.4I

SOIL TARONOMYUNIT: Uhtic HaplmsEalF
FAO UNESCO UNIT’

SURFACECOARSEFMAOMENTS’ Normurne FramenEs

PROFILE MORPHOLOGY:

CONDITION OF SURFACE SOIL WHEN DRY: Hard setting

HORIZON DEPTH

Al OEm .O5m

DESCRIPTION

moist: brownish grey (7.SYR6/I) dry) sandy clay loam) moderately moistBrmwnash 4rey (7.5984/1)
very weal. Abrupt: Em—

A2cb .0S Em .2S a Brownish grey (7.SYM4/l) comE, light brownish grey (7.5987/1) dry) Few fine d:stinct brown
mottles) sandy clay loam) dry vary weal. Clear, to—

B2l .25 to .55 a Dull yellow (2.596/41 comE) Few Fine Faint grey mottles) medium clay) Few nubanqular quartc)
moderate) moderately moist moderately weahi few mangan if mrnws nodules. Gradual, Em—

122 .55 to .80 .s Light grey (2.597/1) moist) common Fine distinct yellow mottles, few fine distinct red moitles)
heavy clay) Few awkangwlar quartz) strong) moist moderately Firm) very few mangan iferows nodules.
Clear, Em-

53 .80 Em 1.20 s Oreyish white (N8/0) moist: bright yellowish brown (109Mb/B) moist) ommoon fine prominent red
mottles) medium heavy clay) Few sukangular quartz) strong) moist very firm.

I Depth
I
I metres

1 1:5 Soil/Water
I pH EC
I el/cm

IPartiolm hod Evrh. Eationn I
Cl ¶ ES Fl S C I EEC Ca Mg Na K I

V. I 5BIOSC I m.eq/lOOg I

Total Elements
P K B

5

I Maintures
I AIM 1/3k lSk
I OBIOSE

IDisp.MatiaI
I Ml 82 I
I

IBulk.SIb.0 .02 .0011 I .0180.22.0161 I I
I .05 I 4.0 .02 .001 I 31 43 13 lb I 7 1.9 1.1 .10 .12.1 .O1S 0.23 .015 10.9 19 4 I .54 ‘
I .20 I 4.2 .01 .001 ¶ I 10.7 I I
I .3S I 5.8 .01 .001 I 35 25 10 34 10 2.0 2.0 .10 .07 I .013 0.24 .011 12.3 19 10 ‘ .47 I
I .70 I 6.0 .01 .001 I 14 2.3 2.7 .2S .09 I .013 0.38 .010 13.4 I I
I .90 I 6.2 .01 .001 I 29 32 7 34 11 1.7 2.6 .2S .08 I .01) 0.29 .006 12.3 21 11 I .7k 1
I 1.20 I 4.4 .01 .001 I 35 23 6 37 15 3.0 4.8 .4S .11 I .011 0.46 .005 12.9 I I

I
I
I

Depth

metres

IOrg.C
IIW4B)I

0 I

ITmE.N

S

SuEr.
Acid

I

Phosphorus I Rep. I
Birarb.I K I

ppe Im.eqSI

BTPA—entr.
Fe Mn

ppm

I
Cu ZnI

IBulk .10 1.4 I .10 I II 13 I .17 I 160 37 0.5 1.4
1.10 11.31.10’ - 5 7 I .11 I
‘ .30 .44 1.041 3 4 I .04 I

BOIL TYPE’ Kinclant: ocarse sandy variant
BITE NC’ MEL S32
8.8.0. MEFEMENCE: 689 900 mE 7 6S9 700 aN ZONE 55

GREAT SOIL GROUP’ Olayed podewhio soil
PRINCIPAL PROFILE FORM’ OyS.S1
BOIL TAIONCM9 UNIT’ HaplusEult
P80 UNESCOUNIT’

SUMFACE EOAMBE FRAGMENTS’ No course fragments

BUBSTMATEMATERIAL’ Unconsolidated substrate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE’ 02 5
LANDFOMMELEMENT TYPE’

LANDFOMMPATTERNTYPE’ OentIy modulating plains

VEGETATION
STRUCTURAL FORM’ Woodland
DOMINANTSPECIES: Eacabyptms mntermedia, Ewralyptus tessehlaris:

MelaI earanarvona

ANNUAL RAINFALL:

DEBEMIPTION

moist: brownish grey (7.5986/I) dry) light sandy clay loam) dry loose.Brownish black (10983/I)
Abrupt. Em—

Particle heal
I ES Fl S E I
I SBIOSE I

End. Cations
EEC Ca Mg Na K

meg/bog

I Total
I P
I

Elements
K S
5

I Moistures
I 8DM 1/36 156
I SBIOSE

Ilisp.MaEiol
I 81 82 I
‘ I

.015 ‘ ! I

.014 I0.b 9 3 1 .32 I
‘0.3 I

.004 10.2 S 1 ‘ .61 I

.004

:010

0.7 ~ ~

¶1.5 13 0

.40

I .35

:
I

.OOS 11.2 I I

4 1.2

1 .29
4 .17

5 .32
4 .19

Map. I
‘K’
Iv. eqS I

.27 I

.10

I .514 0.34
.73 .4S .11 I .014 0.35

.10 .10 .14 I .001 0.39
.19 .10 .2S .001 0.40

.50 .10 .01 :015 0:32

.72 .10 .OS I .007 0.33

DTPA—evtr.
Fe Mn Eu Zn I

ppm

97 370.22.51S
S
2
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SOIL TYPE: Allandale: ntro,.q)y nmdio variant
SITE NO’ MEL 533
A.M.O. REFERENCE: 699 800 mE 7 654 400 oN ZONE 55

GREAT SOIL OROUP’ Sobmdiaed solonete
PRINCIPAL PROFILE FOMM’ Oy2,43
SOIL TAIONOM9 UNIT’ Typir NatrustalF
FAX UNESCOUNIT:

SURFACE COARSE FRAGMENTS: Nm course fragments

SUBSTRATE MATERIAL: Unrvvmmlidatmd substrate materials
CONFIDENCE SUBSTRATE II PARENT nATEMIAL:

SLOPE: 01 S
LANDFORMELEMENT TYPE:
LANDFOMMPATTERN TYPE’ Gently undulating plains

VEOETATION
ITMUETUMAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

DESCRIPTION

Lmam) moderately moist very meal. Abrupt: to—

Oreyish yellow—brawn (IOYM4/2) moist) Few fine faint brown mmttlmm sandy loam) moderately moist

varyweab. Clear: to—
821am .10 Em .11 o Brownish grey (10984/1) moist) few Fine Paint brown motEl en) sandy loam) moderately moist vary

meal. Clear, to—

A22cb .14 to .19 a Light grey (10987/1) dry) sandy loam) moderately moist very weal. Abrupt: Em—

521 .19 Em .50 a Dali yellowish brown (IOVMS/4) moist) sandy clay) strong SO—bOOmocolumnar massive) dry moderately

strong. Gradual, Em—

B22 .50 to .SO a Grey (596/I) moist) common Fine distinct yellow mottles) medium clay) Few sukangul ar mnnpec ified

coarse Fragments) dry very fire. AkrmpE~ to—

I .S5 to 1.20 a Light yellow (597/4) moist) sandy clay lwam:fi ne sandy) many no kangul ar unnpeoi Pied coarse
fragments) dry) nasal ye mmderatal y camented.

I Depth
I
~ metres

1 1:5 Soil/Water
I pH EC El
I mS/om 5

IParticle hod
I Cl Fl B C I
I 5B1OSC I

Each. Eations I Total Elements
EEC Ca Mg Na K I P K B

m.eq/IOOg I - V.

I Moistures
I ADM 1/31 156
I SBIOSE

IDisp.MaE:mI
I Ml 82 ¶
I

IRwIl .10 I 5.7 .03 .552 I I I .004 .07 .008 I I I

I .02 I 4.9 .18 .007 I 39 23 14 21 I 27 2.6 2.1 .4S .48 I .055 .14 .086 13.4 46 24 I .30 I
I .10 I S.3 .03 .502 I 3S 44 9 14 I 9 .85 .44 .23 .24 I .010 .09 .010 ¶1.0 13 5 I .S9 I
I .19 I 4.1 .02 .503 I I I I0.S I I
I .30 I 8.7 .11 .506 I 34 37 9 23 1 8 .35 .91 5.3 .10 I .007 .07 .009 11.3 16 9 I .84 I
I .50 I 9.8 .30 .009 I 2” 3S 4 31 I 10 .31 1.3 9.4 .12 I .004 .12 .003 12.1 29 13 I .96 I
I .8S I 9.8 .17 .008 I 27 32 6 38 I 14 .31 .98 11 .14 I .002 .33 .001 12.9 45 19 I .95 I

I 1.20 I 9.7 .14 .009 I 31 25 12 33 I 23 .23 1.4 20 .20 I .002 .72 .OOS 13.7 I I

I Depth lDrg.E ITwE.N I EmEr. Phosphorus I Rep. I DTPh—emtr. I
I 1 (W&BlI I Acid Picark. 1 K I Fe Mn Cu Zn I
I metres I S I 5 I ppm lm.aqSI ppm I

15601 .10 ‘.761.061 3 6 I .26 I 214 6 0.1 0.2 I
I -. 3 1 6.4 1 .88 I 2S 33 I .64 I I

.1011.31.091 3 6 ‘.181 I
1.201.261.02’. 2 3 I .06 I I

SOIL TYPE’ Kinclant
BITE NC’ MO.. D3d
A.M.O. REFERENCE’ 49S BOG mE 7 4S7 200 aN ZONE 5S

GREAT BOIL GROUP’ Soloth
PRINCIPAL PROFILE FORM’ DyS.dl
BOIL TAXONOMY UNIT’ Typic NatruatalF
FAX UNESCOUNIT’

SURFACECOARSEFMAOMENTS: Na course Fragments

SUBSTRATE MATERIAL: hncanswlidatmd smbstrate materials

CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 01 S

LANOFORMELEMENTTYPE:
LANDFOMM PATTERN TYPE’ OenEly undalating plains

VESETATION
STSUCTUMAL FORM’ Woodland
DOMINANT SPECIES’ Melalewcanarvosa, Emoalyptms alba, Eucalyptus

mntermadia

ANNOAL RAINFALL:

PROFILE MORPHOLOGY:

CONDITION OF SURFACESOIL WHENDRY’ Loose

HORIZON DEPTH

Al Oto .20m

A2bok .20 Em .3S

A22ck .3S to .SO

B21 .50 to .80

DESCRIPTION

Yellowish grey (2.594/Il moist, yellowish grey (2.591/11 dry) iwamysa od) dry loose. Gradual: to—

Light grey (2.597/b) dry) 1 many sand) dry loose. Gradual: to—

Light gray (2.599/2) dry) loamy sand) dry loose. Abrupt. to—

Yellowish brown (IO9MS/6) moist: grey (596/1) moist) medium heavy clay) strong 10—20mm angular
blocky) moderately moist very firm) very few mangan iFermus modules. Gradual, to—

522 .80 to 1.05 m Light grey (2.597/1) moist) many fine distinct yellow mottles) medium clay) moderately moist very
Firm) vary Few manganifermun modules. Clear: to—

823 l.DS to 1.20 m Light grey (2.S97/1) moist) many Fine disEmnot brown mottles) light mmdimm clay) few rounded
unspeciFiadcmarse Fragments) moderatelymmist very firm.

I Depth I 1:5 Smil/bater IParticle heel Each. Eaticns
I I pH EC El I ES PS B C I EEC Ca Mg Na K
I metres I mB/om S I SB1O5C I m.eq/bOOg

IBull .15 I 5.4 .02 .501 I I
I .10 I 5.6 .01 .501 I 39 50 7 10 I 4 .S7 .40 .20 .13
I .20 I 5.3 .01 .001 I
I .30 I S.S .01 .501 I 43 47 5 8 I 2 .19 .16 .10 .7S
I .S0 I S.7 .01 .001 I I
I .40 1 I 37 28 2 36 I 10 .08 2.0 1.2 .14
I .90 ¶ S.d .07 .509 I 34 34 5 29 I 11 .26 3.8 2.1 .11

I 1.20 ¶ 5.2 .22 .535 I 15 40 18 31 I 21 .45 10 6.6 .18

Depth UrgE 1TmE.N EnEr. Phosphorus Map.! DTPA—mntr.

metres’ S 1 5 ‘ ppm Im.aqSI ppm

IBwII .10 1.041. 05 ‘ 3 4 ‘ .10 1 132 9 0.1
.10 ‘.661.041 2 3 I .10 1
.20 ‘.381.03’. 2 3 1.111

I Total Elements I Moistures Ilisp.MaEimI
I P K B ¶ AIM l/3b 156 I Ml 82
I S I SB1OSE I

I .ODS .08 .006 I I
.OOS .07 .OOS I0.S 7 2 I .35

I 10.4

.002 .07 .001 10.3 5 1 I .55

I .004 .13 .004 ¶2.0 21 13 I .01
.002 .22 .002 ‘2.3 23 II I .89

I .OOS .72 .021 14.7

PROFILE MORPHOLOGY:

CONDITION OF SURFACE SOIL WHEN DRY’ Hard setting

HORIZON DEPTH

OEm .02m

Alab .02 to .10 a
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DESCRIPTION

Grayish yellow—brown (lOYR4/2) mwwst) light sandy clay loam) mmdaratel y mo:aE very weak. Clear. to—

Dull yellowish brown (1OYMS/3) moist) many fine distinct yellow mottles. few fine dwst,ncE grey
medium heavy clay) mmdmrately moist very firm) Pew manqaniferwum nodwles. Gradual: Em-

B22 .SO to .95 a Dull yellaw (2.SV6/3) moist) common fine distinct yellow mottles: Few Pine diat,not gray mottles)
medium heany clay) moderately moist very Fire) few mangamiferows nodules. Elear: to—

Dl .95 to l.OS a Dull yellow (2.596/31 moist) few fine distinct yellow mottles) medium clay) moderately mwwst very
Firm) Pew manganifermum nmdoles. Dradwal: Em—

02 1.05 to 1.20 m lull yellowish orange )109M7/4) moist) sandy clay lmam) moderately mawmt moderately weak.

PROFILE MORPHOLOGY’

CONDITION OF SURFACE BOIL WHEN BMY’ Hard setting

HORIZON DEPTH

Al OEm .2Om Brownish black (SYM3/l)
very weal. Diffuse: to

82 .20 Em .40 e Dull reddish brawn (SYM4/4) moist: grayish brown (7.5984/2) dryi roarse sandy loam) earthy)
moderately moist very weak. Oradwal, Em— -

521 .40 Em .SS a Dull reddish brown (SYMS/4) moIst) sandy clay lmam,fi ne sandy) earthy) moderately moist very weal.
Iradwal: to—

.85 to 1.20 m Dali reddish brown (SYMS/S) moist) coarse sandy loam) Paw mwbanqwlar unspecified coarse Fragments)
mmderatalymmint veryweak.

I Depth Each. Catimna I Total Elements I Moistures I Disp.Ratim 1

I - EEC Ca Mg Na K I P K S I AIM 1/3b lSb I Ml M2 I

metres m.eq/lOOg I S I EBIOSE I

IBwlh .10 ¶ .030 1.86 .009 I I I
I .10 7 2.3 .83 .10 .23 I .032 1.58 .007 ¶1.1 14 4 I .77 I

.20 ‘ 11.0 I I
I .30 4 1.9 .62 .10 .12 I .030 l.8S GUS 10.8 13 4 I .8S I
I .10 4 2.0 .40 .10 .20 I .031 1.89 .OOS 10.9 12 4 ¶ .68 I
I .85 5 2.9 .09 .10 .18 I .032 1.91 .003 ‘1.3 14 6 I .69 ¶
I 1.20 4 2.6 .97 .10 .13 I .023 1.87 .003 11.0 I I

Depth IOrg.C ITaE.N I EmEr. Ptmsphorws I Rap. I DTPA—evtr.
I ‘ IW&BII I Arid Birarb. I K ‘ Fe Mn Cu Zn I

metres I 5 ‘ 5 ‘ pom Im.aqSI ppm

IBvIl .10 I .06 I .06 I 46 22 I ~27 I 60 36 0.3 1.5 I
I.lO’.80’ .011 44 20 1.251 I

APPENDIX V (continued)

PROFILE MORPHOLOGY’

CONDITION OF SURFACE SOIL WHENDRY’ Hard setting

HORIZON IEPTH

Alnb OEm .15m

521 .15 to .50

SOIL TYPE’ Allandala
SITE NC’ MEL 53S
A.M.0. REFERENCE: 697 400 mE 7 654 000 aN ZONE 55

OREAT SOIL GROUP: Solath
PRINCIPAL PROFILE FORM: Dy3.31
SOIL TAIGNOMY UNIT: Aqwic NatrmstalF
FAX UNESCO UNIT’

SURFACE COARSE FRAGMENTS’ Normurne fragments

SUBSTRATEMATERIAL: Unronmmlidatmd mubwtratm mater,als
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 00 5
LONDFOMPI ELEMENTTYPE’
LANIFORM PATTERNTYPE: OmoEly wndwlating plains

VEGETATION
STRUCTURALFORM’ Woodland
DOMINANT SPECIES: Melal ewoa nmrvasa: Eucalyptus alba

RMNUAL RAINFALL:

I 1:5 Soil/Water Particle heel Each. Eatimna I Total Elements I Moistures ID,sp.Matwml
I pH BE Ci IESFS S CIEEC Ca Mg Na K I P K B IAPMI/3blSbI Ml 821
I mS/cm 5 I SB1OSC I m.eq/lOOg I 5 ¶ SB1O5E ¶ I

I Depth

IBwIh .10
1 .10
I .20
I .30
I .60
I .90
I 1.20

I S.S .05 .004
I S.S .02 .002
1 S.2 .02 .002
I S.3 .02 .001
I 5.2 .13 .016
¶ 5.7 .44 .019
I 7.0 .31 .040

I I
I 62 31 10 13 1
I I
I 41 13 3 4S I
I 39 15 1 42 ¶
I 33 15 10 44 I
I 3S 44 10 11 I

5 1.2 1.1 .12 .11

19 3 5.6 .00 .08
23 S.3 9.7 1.5 .07
27 7.1 iS 3.1 .07
33 13 20 8.0 .07

.007

.006

.OOS
I .0Q3

.001
I .034

.OS .008

.07 .007

.02 .005

.03 .003

.09 .002

.52 .002

I
10.9
13.5
14.S

¶4.7
IS.2
IS.7

11 3

24 14
24 15
32 17

I
I .61
I
¶ .86
I .93
I .90
I

I Depth
I

: metreal

IOrg.E lToE.N I
1 (l)4B)I I

SI SI

EoEr. Phosphorus
Acid Bicarb.

ppm

I Rap. I DTPA—antr.
I K I Fe Mn Cu
Im.eqSI ppm

I
Zn I

I

IBwlb .10

I .20

¶ 1.0 I .07 I

1.10.821.06 I
‘ .Sb’ .041

6 1

4 4
2 3

I .25 I 171 29 0.3 0.0
I .09 I
1.011

BOIL TYPE’ Tannalo
SITE NC’ MEL B34
A.M.G. REFERENCE’ b82 100 mE 7 ISI S00 mN ZONE SS

GREAT BOIL GROUP: Nw suitable group
PMINEIPAL PROFILE FORM’ 0n2.21
BOIL TAIONOMYUNIT: Typic Ontmchrapt
FAG UNESCOUNIT’

SURFACE COARSE FRAGMENTS: Na course fragments

SUBSTRATE MATEMIAL’ Unconsolidated substrate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE’ 02 S

LANIFORM ELEMENT TYPE’
LANDF0MMPATTERN TYPE’ Gently wndwletinq plains

VEGETATION
STRUCTURALPBRM’
DOMINANT SPECIES

ANNUAL RAINFALL:

OEBEMIPTION

moist: brmwnmsh grey (7.SYMS/1) dry) coarse sandy loam) moderately moist

I l:S Boil/Water Particle Blvd

I pH EE El I ESFB I CI
I mS/cm 5 I SBIOSC I

I 5.4 .02 .002 I ¶
5.7 .02 .001 I 54 20 10 13 I

I S.6 .01 .007 I I
I S.S .01 .001 I 46 32 10 13 I
I 5.8 .01 .001 I 43 3S 10 17 I
1 S.R .01 .001 I 46 32 9 14 I
¶ 4.0 .01 .001 I 64 21 3 31 1
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A2lrb .lS Em .45 a Orey:sh yellow—brown (10986/2) noisE: light grey )IOYMS/l) moist) sandy loam) moderately anisE
loose. Clear, Em—

A22rk .4S Em .SS a Dwll yellowish orange (I09M6/4i moist, light grey (1OYR8/ll dry) sandy loam) few angular
unspecified coarse Fragments) moderately moist loose. Abrupt: to—

B21 .55 Em .8S a Yellowish grey (2.596/I) moist) many Fine distinct yellow mottles) medium clay) moderately maist
moderately Firm) few mangan iferous nodules. Clear: to-

Il .SS Em 1.10 a Light grey )2.S97/1) moist, light yellow (2.SY7/41 moist) few medium distinct grey mottles: few
medium distinct yellow mottles) sandy clay) few sukangul ar wnspeoi Fled coarse F ragman Es) moderately
moist moderately weal) few manqaniferwus nodules. Clear: to—

D2 1.10 Em 1.20 a Light grey (2.SY7/1) moisti few Fine dimEinct gley mottles: few fine distinct yellow mottles) sandy
clay) few subangular unspecified coarse fragments) met moderately weahl Few mangan iferous modules.

SOIL TYPE: Pimnacla
SITE NC’ MEL S38
5MG. MEFEMENCB’ 676 300 mE 7 160 700 aN

DRERT SOIL ORSUP: Kraeouaem
PRINCIPAL PROFILE FORM’ Uf6.31
BOIL TAXONOMYUNIT’ Tropeptic Hapluatom
FAX UNEBEOUNIT’

SURFACECOARSEFRAGMENTS: No ouwrse Fragments

PROFILE MORPHOLOGY’

CONDITION OF SURFACESOIL WHENDRY’ Recently cultivated

HORIZON DEPTH

AP Oto .lOm

SUBSTRATE MATERIAL: Igneous rooks
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE: 04 5
LANGFOMMELEMENTTYPE’
LANGFOMMPATTERNTYPE’ Undwlatingrimes

VEGETATION
STRUCTURAL FORM’
DOMINANT SPEEIEB

ANNUAL RAINFALL:

DESCRIPTION

lark reddish gray (2.S9M3/l) moist, dull reddish brown (2.5984/3) dry) light clay) moderate (2mo

granular) maderately moist moderately firm. Gradual: Em—

812 .10 to .40 n lark reddish grey (2.SYM3/h) mmist) light clay) moderate 12mm qranw lan moderately moist moderately

Firm. Diffuse, Em— -
521 .40 Em 1.00 m lark reddish brown (2.5983/b) moist) light clay) moderate lO—2Ommangwlar blarby strong 2—5mm

awbangular blorby) mnderately moist moderately Firm: vmry Few manganifervwanwdwles. Diffuse: Em—

53 1.00 Em 1.20 m Med (10M4/8) moist) clay lmam) moderatm 10—20mmangular blocky strong 2—Sam nwkangwlar blocky)
moderately moist moderately Firm) vary few manqaniFmrmwa nodules.

I Depth

IBulb .10
I .10
I .20

1 .30
¶ .10
I .90
I 1.20

Depth

‘Bull .1(1
.10
.20

I 1:5 Boil/Water IParticle Bieel
I pH BE El I CS ES S C I
¶ mS/cm 5 I SBIOSC

¶ 4.8 .06
I S.l .04
I S.2 .02
I S.3 .02
I 5.4 .01
I 4.9 .01
I S.3 .01

!Org.E lTot.N EmEr.

Sl 5’

2.1’ .12’ 16
I 2.6 I .15 I 14
12.01 -Il’ 7

Phosphorus
Birari.

ppm

23

18
5

.91 .10 .73

.99 .10 .2S

.82 .10 .16
1.0 .10 .13
.48 .10 .10

I Rep. DTPA—eotr.

‘m.agSl opm

.26 ‘ 33 121 1.1 0.5 I
1.631
‘.301

SOIL TYPE: Oar~ett
BITE NC’ MEL 137
A.M.O. REFERENCE: 684 200 mE 7 650 300 oN ZONE SS

GREAT SOIL GROUP’ Oleyed padeolir mm’
PRINCIPAL PROFILE FORM’ DyS.S2
BOIL TAXONOMYUNIT: Arenir hapluntalF
FAG UNESCO UNIT:

SURFACEEOAMSE FMAOAENTS: No course fragments

PROFILE MORPHOLOGY’

CONDITION OF SURFACEBOIL WHENDRY’ Recently mwlE:vatad

HORIZON DEPTH

AP OEm .lSm

SUBSTRATE MATERIAL: Unrnnsml:dated substrate materials
CONFIDENCE SUBSTRATE IS PARENT MATEOIAL’

SLOPE’ 02 S
LANDFONMELEMENTTYPE’
LANDFORMPATTERN TYPE: Gently mndwlatinq plains

VEGETATION
STRUCTURAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

DESCRIPTION

Brvwn:ah grey )1OYRS/1) maist: brmwnish grey (1OYPI/l) moist) sandy loam) moderately moist lmwse.
Oradwal, to—

I Depth

IBull .10
I .1G
I .20

.30
I .SS

.55
I 1.10

I Depth

IBall .10
I .10
I .20

PartIcle Bled Each. Catiwns I Total Elements I Moistures Ilisp.Matiwl

1EBFB S CICEC Ca Mg Na K I P K B IAOMX/3b15b1 Ml M21
¶ S B 1050 I m.eq/lOOg I 5 I S B lOSE I

1 1:5 Soil/Water
I pH BC Cl

mS/co S

I 5.6 .01 .001
I S.S .01 .001
I 5.4 .01 .001
I S.S .01 .001
I 4.1 .01 .001
I 4.4 .02 .001
I 4.1 .02 .001

IOrg.E IToE.N I
I (bASIl I
I S ‘ S

1,741.05’.

1.46 1.03’~

37 46 8 10

I 39 45 10 10 I
I 36 4S 8 12 I
I 33 39 8 23
I 46 29 7 20 I

EnEr. Phosphorus
Acid Bicarb.

ppm

3 3
3 2
2 2

4 1.4

2 .98
2 1.2
9 4.4
5 4.1

I Map. I
‘K’
lw eqS

.17

.13

.08 I

10 ~ .60

10 2 I .43 I
9 3 I .40 I

19 8 I .81 I

I .011 1.70 .006 I
.45 .10 .15 I .008 1.64 .OOS ¶0.7

‘0.4
.23 .10 .08 I .004 1.74 .008 l0.S
.S0 .10 .07 I .006 1.75 .006 ¶0.7
2.S .65 .10 I .006 1.65 .006 12.1
2.2 .13 .12 I .016 1.89 .006 ¶2.1

DTPA—amtr. I
Fm Mn Em Zn I

ppm

35 17 0.1 OS I

ZONE 55

.502 I I

.0041 202110511 231.1

.0021

.0011 162710451 191.9

.001 8 13 B 72 I 8 2.0

.002 6 10 11 74 I 10 1.5

.0031 39l77S’ 01.0

Each. Eatians ¶ Total Elements I Moistures ‘Iisp.MaEiml
EEC Ca Mg Na K I P K 5 18181/31156’ Ml M21

a.eq/lOOg I S ‘ SBIOSE ‘ 1

I .044 .15 .030 ‘ ‘
I .0S2 .22 .030 ¶3.3 30 19 I .50
I ¶3.3 ‘
I .038 .09 .030 ¶3.4 28 15 I .34
I .026 .07 .030 13.2 33 25 I .18
I .025 .04 .029 ¶3.7 38 28 1 .15
I .021 OS .020 13.3 I
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BOIL TYPE: Natherdale
SITE NC: MEL 139
A.M.S. REFERENCE: 673 100 mE 7660800 uN ZONE 55

GREAT BOIL GROUP’ Na suitable group
PRINCIPAL PROFILE FORM: UP4.4
SOIL TAIONOMY UNIT: Typwo Ustarthent
FAO UNESCOUNIT’

BUMFACECOARSE FRAGMENTS: Few gravel

SUPSTRATE MATERIAL’ Symr~te
CONFIDENCE SUBSTRATE 15 PARENT MATERIAL:

SLOPE: 10 5
LANSFORM ELEMENTTYPE’
LANDFOMM PATTERNTYPE: Rolling rises

VEGETATION
STRUCTURAL FORM’ Open woodland
DOMINANT SPECIES: Eucalyptwn intermmdia. Eucalyptus Eesmeilar,m:

Eucalyptus mrebra

ANNUAL RAINFALL’

BOIL TYPE: Urwba
BITE NC’ MEL 140
A.M.G. MBFEMBNCE: 669 000 mE 7 662 300 eN ZONE SS

GREAT BOIL OMOUP’ Yellow padawlic soil
PMINEIPAL PROFILE P0MM: 1y2.72

ROIL TAIONGMY UNIT’ PalewstalF
FAX UNESEOUNIT’

SURFACECOARSE FMAOMBNTX’ Few cobbles

SUBSTRATE MATERIAL’ Oranodimnite
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE’ 16 5
LANOFOMMELEMENTTYPE:
LANDPOMMPATTERNTYPE’ Rolling rises

VEGETATION
STROETUMALFORM’
SOMINANT SPECIES

ANNUAL RAINFALL’

I I’S Soil/Water IParticle heel
¶ pH BC Cl I EBFS S El
I mB/cm S I SB1OSE I

¶1.1 .02 .002 I I
1 5.9 .02 .501 I 36 34 13 20 I

S.8 .01 .501 ‘ I
I S.8 .01 .001 I 33 28 11 31 ¶
I 5.9 .01 .001 I 31 26 14 34 I
I 6.4 .01 .001 I S2 32 6 11 1
I 6.3 .01 .001 1 SS 30 7 15 I

IOrq.C ITmt.N I Eatn. Phosphorus
I (bASIl ‘ Acid Bimanb.
I S I SI ppm

I 2.3 I .11 I 14 12
I 1.41 .091 S 4
1 .64’ .06’ 2 2

Each. Eatimns I Total Elements I Mmimtmrem IDisp.MaEiwI
EEC Ca Mg Na K I P K S I AIM 1/3k 151 ¶ 81 82 I

m.eq/lOOg I S I SBISSE I I

I .025 3.15 .021 I I I
9 4.5 1.4 .10 .20 I .017 3.40 .016 11.7 18 7 I .54 I

¶1.5
0 3.7 1.7 .10 .10 I .009 3.18 .010 ¶2.2 20 11 I .63 1
9 3.5 2.1 .10 .10 I .010 2.86 .011 ¶2.6 24 13 ‘ .36 I
6 3.3 1.9 .10 .08 I .033 2.95 .006 ¶1.6 13 5 I .S3 I

6 3.9 2 .22 .05 I .034 2.96- .006 11.5 ‘

I Map. I DTPA—mntr. I

I K I Fe Mn Cm Zn I
‘a.eqSI ppm I

I .41 I 63 21 OS 2.0 I
1.241
I .10-I

PROFILE MOPPHOLOIY:

CONDITION OF SURFACESOIL WHENDRY: Fe rm

HORIZON DEPTH DESCRIPTION

Al 0 Em .10 m Brawn (7.1984/3) moist) light clay) strong 2—Smmgranular) moderately moist moderately weal. Clear,

B3 .10 Em .2S c Bull yellowish brown (10785/4) moist) common Pine distinct pale mottles) light clay) moderate

2O—SOmmprismatic weak 10—2Ommangmlan blocky) moderately moist moderately weal. Gradual: Em—

Cl 25 Em .50 m Bandy clay loam) moderately moist very meal. liffase: Em—

E2 .50 Em i.OS a Sandy loam) moderately moist loose. Diffuse, Em—

C3 lOS to 1.20 m Bandy loam) few anqw ian qwartei moderately moist loose.

I Dephh
I: metnes

I 1:5 Soil/Water
I pH EC El
I mB/rm S

IPartirle bimel
I CS Pb S C I
¶ SB1OSC I

Each. Eatians I
EEC Ca Mg Na K I

m.eg/IOOg I

Total Elements
P K S

S

I Moistures
I AIM 1/31 156 I

I S41OSE I

IDiap.MaEiwI
Ml M2 I

IBwlb .10
I .10
I .25
I .35
¶ .45
I .94
¶ 1.20

I 5.6 .02 .002
I S.4 .02 .002
I S.S .01 .001
I 5.8 .01 .001
I 4.3 .01 .001
¶ 6.4 .01 .001
I 6.7 .01 .001

I I
I 20 21 20 43 I
I I
I 31 26 14 31 I
I 44 30 10 17 I
¶ 54 27 7 13 I
I 6S 22 4 10 I

I
21 0.1 6.2 .IS .29 I

I
14 9.5 6.0 .2S .13 I
II 11 5.9 .26 .10 I
9 11 5.4 .09 .09 I

10 11 5.2 .2S .10 I

.043 1.04 .020

.043 1.02 .020

.076 1.02 .013

.105 1.02 .010

.118 .96 .007

.155 1.29 .007

I
¶4.5 29
¶4.5
¶4.1 28
¶3.7 22
13.2 15
¶3.1

I
19 I

‘
15 I
11 I
0 I

I

SB

.49

.49

.S2

I
1
1
I
I
I
I

I Depth
I
I metres

IOrg.E ITmE.N I
I (W4B)I I
I S I 5 I

EnEn. Phosphorus
Arid Sloan

6
.

ppm

I Map. 1 ITPA—aatn.
I K I Fe Mm Em
Ie.aqSI ppm

I
Zn I

I

IBwlb .10
1.10
1.20

I 1.4 I .11 I
11.31.101
1,601.08’.

0 10
5 7
4 7

‘ .32 I 65 13 0.9 0.7
I .24 I
I .18 I

PROFILE MOMPHOLOGY’

CONDITION OF SURFACEBOIL WHENDRY’ Hard setting

HORIZON DEPTH IEBEMIPTION

Al U to .15 a Grayish yellow—brown (10984/2) moist, bnmwnisl gray (10786/1) dry) sandy clay loam) dry moderately

neal. Clear: Em—

A2sb .1S to .25 m Bull yellowish brown (IOYMS/3) mmist) sandy clay loam) dry mmdmnately weak. Clear, to—

B2i .25 Em .SS a Bright brown (7.SYMS/4) moist) few Fine distinct pale mottles) light med,wo clay) weal 20—SOno
angular blocky) ‘moderately mmist moderately weak. Gradual: to—

C .SS to 1.20 a Loamy sand) moderately moist lomme.

I Depth

IBwlb .10
I .10
I .25
I .3S
I .55
I .90
I 1.20

Depth

‘Bull .10
.10

¶ .20



APPENDIX V (continued)

PROFILE MORPHOLOGY:

CONDITION OP SURFACESOIL WHENDRY: Firm

HORIZON DEPTH

Al OEw .4Om

113

DESEMI PTION

Slack (1OYR2/li moist: brownest grey (7.SYM4/l) dry) loam) manysw banqwl an unspecified rmanse
fragments) moderate (2mm qnanw Ian) moderately moist very weal. Defpuse, to—

B21 .80 to .75 m Brownish blach (7.57M3/2) 501st) loam) abundant swbanqwlar unsper I Feed vaanse fragments) weal 2—Sam

gnanulan)mmdaratmlymmist venymeab.

I Depth

ISulb .10
I .10
I .20
I .30

10

.75

I Depth

lSwlh .10
I .10

I .20

I 1:5 Bmil/Waten IPartimle heel

I pH EC Cl ICSFS S El
I mS/cm S ‘ 5B105E I

1 S.9 .04 .002 I I
I 5.7 .04 .003 I 29 25 18 31 I
1 S.S .02 .002 I I
I 5.5 .02 .502 I 33 26 16 29 I
I S.S .01 .001 I 3S 29 iS 25 I
I 5.4 .01 .501 I I

lOng.C ITot.N I Emtr. Phosphorus I Map. I
¶ IW&S)1 I Arid SiranI. I K I
1 5 I S I ppm Im.eqSl

I 4.91 .251 342 144 11.01
1 4.4 I .27 I 310 195 I .64 I
I 4.8 I .28 I 222 204 ¶ .68 I

PROFILE MORPHOLOGY’

CONDITION OF SURFACEBOIL WHENDRY: Recently cultivated

MOMIZON DEPTH

AP OEm .20m

521 .20 Em .30 e

IEBEMIPTION

Black (10782/1) moist) light rlwy) dry very firm. Onadwal: Em—

Dank reddish lemon (SYM3/3) moist, dull reddish brown (SYM4/4) mmist) medium clay) dry very Firm)

very Few mangamiferwws nodules. Clean: to—

B22 .30 to .S0 a Brown (7.SYM4/bl eoist) Few fine distinct nmd mottles) medium clay) moderately noisE moderately
Firm) few mangan if crows nodules. Gradual: Em—

523 .S0 Em .00 a Bright brawn (7.SYMS/6) moist) light medium clay) moderately moist moderately firm) Paw
manqaniFenmoa modules. Gradual: Em—

SE .80 to 1.05 m Orange (7.5784/61 moist) mediwm clay) moderately moist moderately Firm. Gradual, to—

C l.SSEo l.20m Bandyclay loam) moderatelymmistverymeak.

¶ Depth
I
I metres

1 1:5 Smil/batar IParticlm Sled
I pH EE El I CS PS B C ¶
‘ mS/cm S I SBIOSE I

Earl. Eatimnm I
EEC Ca Kq Na K ¶

meg/bOg I

Total
P

Elements
K S
S

I Mnistwnmn
I AIM 1/36 151
I SBIOSC

Ilisp.Ratiml
I Ml 82 I
I

ISwlh .10
I .10

.20
I .30
I .50

I .90
I 1.20

I S.2 .03 .002 I I
I 5.3 .02 .002 ‘ 23 27 9 41 I
I 5.3 - .02 .002 ‘ I
I 5.5 .02 .001 I 14 15 10 59 I
I 5.5 .02 .001 I 15 18 17 S3 I

I 6.2 .01 .001 I 23 27 17 34 I
I 6.3 .01 .001 I 36 3S 7 24 I

I
23 4.1 2.0 .10 .30 I

I
19 S.9 1.9 .12 .10 I
15 5.5 1.9 .15 .05 I
16 5.9 3.9 .21 .04 I
17 12. 5.3 .20 .05 I

.061
.061

.030

.022

.015

.048

.80 .025

.82 .022

.51 .022

.27 .015

.42 .007

.46 .006

I
13.9 25 15
13.5
14.4 35 24
ISO 45 25
‘4.4 29 20

14.3

I
¶ .51
I
‘ .32
‘ .39
I .23

I

I
I
I
I
‘
‘
I

Depth -: metres

:0.m.E )Tmt.N EmEr. Ptmsphmrua

I 5 I 5 I ppm

Mep.~ DTPA—evtr.

‘v.eqSI ppm

I .41 I 92 60 1.5 1.0 I
1.271 I
‘.131 I

ISull .10 I 1,8 ‘ .12 ‘ 17 20

1.10 12.01.111 14 15
I .20 I 2.0’ .111 11 12

SOIL TYPE: Kmwani

SITE NO’ MEL 141
5.8.0. REFERENCE’ 661 500 mE 7 661 600 uN ZONE 55

OMEAT SOIL OMOUP: Na suitable grmwp
PRINCIPAL PROFILE P0MM: UmS,52
SOIL TAOONOMVUNIT: Haplmmbnept
FAO UNESCOUNIT’

SURFACECOARSEFRAGMENTS: Abundant rabbles

SUBSTRATE MATERIAL’ Unrmcsmliomtod muUshrate materials

CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE’ 03 5
LANIFORM ELEMENTTYPE:
LANDFOMNPATTERN TYPE’ Sently wndwlaticg plains

VEGETATION
STRUCTURAL FORM:
DOMINANT SPECIES

ANNUAL RAINFALL:

I .172 1.38 .046 I
42 8.1 2.9 .10 .71 I .224 1.30 .054 15.0 41

I 14.9
40 6.5 1.7 .10 .71 I .224 1.25 .0S1 14.5 34
29 2.8 .69 .10 .49 I .1S2 1.29 .044 14.8 3S

Emrh. Eations I Total Elements I Mwistunes Ilisp.Matio I

EEC Ca Mg Na K I P K B I AIM 1/31 lSb I MI M2 I
m.eq/bOOg I S I SB1OSC I

201.24

181.15
161.22

DTPS—emtr. I
Fe Mn Eu Zn I

ppm

134 17 iS 1.0 I -

BOIL TYPE: Pinch Hatton
BITE NC’ MEL 542
A.M.G. MEPEMENCE: 677 400 at 7 643 400 oN ZONE SS

GREAT BOIL GROUP’ Nw suitable gnmmp
PMINCIPAL PROFILE FORM’ UP6.31
BOIL TAXONOMYUNIT: Typic Ustwolnapt
FAG UNESCOUNIT’

SURFACE COARSEFRAGMENTS: No course fragments

SUBSTRATEMATERIAL’ Dnanmdiwnite
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE’ 04 5
LANOFOMMELEMENT TYPE:
LRMOFOMMPATTSRM TYPE’ Undulating rises

VEGETATION
STRUCTURAL FORM:
DOMINANT SPECIES

ANNUAL RAINFALL:
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PROFILE MORPMOLOOY:

CONDITION OF SURFACESOIL WHENDRY: Recently rwltivated

HORIZON DEPTH DESCRIPTION

AP 0 to .S0 m Snownlst bled (7.3783/I) moist, bnmmnisn gray )7.SYMS/l) dry) sandy clay loam) moderately moist
moderately weal. Onadwal: to—

A3 .SO to .43 m Onmyish brawn 17.5784/2) moist) sandy clay loam) madenatmly moist moderately weal. Gradual’ to—

521 .45 to 1.05 m Brown (7.SYM4/4) mmiwti many medimm distinct darl mottlem: Pea Pine distinrt yellow mottles) light

mediww clay) mwdenatmly moist moderately weal) few nangan ifenows soft segreqations. Diffuse, to—

1 1,00 to 1.20 a Dull yellowish known (IOYMS/4) mmisti sandy clay) moderately mmemt moderately weal) few
mangan ifanams soft amgreqatimna.

I 1:5 Boil/Water IPartivle Sieel
I pH EL El ‘EBPB S Cl
I mS/rm S I S B lOSE I

I 4.8 .04 .002 ¶ I
I 4.5 .06 .003 I 10 SS 11 17 I

I 4.9 .06 .003 I
I 4.9 .03 .002 I 10 53 15 18 1
I S.0 .05 .002 I IX 58 13 20 I
1 5.7 .03 .001 I 8 49 13 31 I
1 1.1 .03 .002 I 13 S7 10 20 I

IOng.C lTot.N ¶ EmEr. Phosphorus
I (845)1 I Acid Slcarb.
¶ 5 1 5 I ppm

I 1.0 1 .00 I 74 65
1 1.1 I .08 I 65 64
I 1.0 1 .07 I 55 16

ROIL TYPE: Manwood
BITE NC’ MEL B44
A.M.G. MEPERENCE: 721 200 mE 7 644 700 aN ZONE 55

GREAT ROIL GROUP’ Podeol
PRINCIPAL PROFILE FORM’ Ur3.2l
BOIL TAIONOPIV UNIT: Bpodwawl
FAX UNEBEOUNIT’

SURFACECOARSEFRAGMENTS’ Nm coarse Pragman Es

SUBSTRATE MATERIAL’ TaP
CONFIDENCE BUBSTMATE IS PARENT MATERIAL:

SLOPE’ 03 5
L5NIPGMM ELEMENT TYPE’
LANOFOMM PATTERN TYPE’ OmnEly undwlating rises

VEGETATION
STRUCTURAL FORM’ Woodland
DOMINANT SPECIES: Eucalyptus intenmadia: Malalawoavin idiflwna

ANNUAL RAINFALL’

SOIL TYPE: Pennmen
SITE NO’ MEL S43
A.M.S. REFERENCE: 71S 600 mE 7 655 300 vN ZONE SS

OREAT SOIL OMOUP: Non—ca leer bnmwn mccl
PRINCIPAL PROFILE FORM’ Db2.Sl
SOIL TAXONOMYUNIT: Parhir Haplwvbnept
FAO UNESCO UNIT:

SURFACECOAMSEFRAGMENTS: Na romnam Fragments

SUPSTRATEMATERIAL’ Unconsolidated substrate materials
CONFIDENCE SUSSTMATEIS PARENT MATERIAL’

SLOPE: 01 5
LANDPOMMELEMENTTYPE’ Levee
LANIFORM PATTERNTYPE: Allmv,al clae~

VEGETATION
STRUCTURALFORM:
SOMINANT SPECIES

ANNUAL RAINFALL’

I Depth

IBe,lk .10
I .10

I .20
I .30
I .60
I .90
I 1.20

I Depth

ISwll .10
I .10
1 .20

Bach. Catians I Total Elements I Moistures Ilesp.Matiml
EEC Ca Mg Na K I P K S ‘ 8DM 1/36 156 I MI 82 I

m.eq/lOOg I 5 1 5 B lOSE I I

‘1.8 ‘ I
14 2.2 1 .10 .32 I .042 1.42 .009 11.8 22 0 I .82 I

14 1.5 .78 .10 .11 I .040 1.37 .010 11.9 22 9 I .7S I
12 3.2 1 .10 .18 I .034 l.SS .011 12.0 21 10 I .64 I
14 6.2 3.3 .15 .11 I .032 1.44 .013 13.1 20 14 I .34 1
9 S.4 3.5 .)S .08 I .027 1.S5 .006 ¶2.1 I I

I Map. ¶ DTPA—emtn. -
I K I Fe Mn Eu Zn I
lm.aqSl ppm I

I .36 I 130 75 1.1 1.6 I
I .38 I 120 Xl 1.0 1.3 1

.28 ‘ I

PROFILE MORPHOLOGY’

CONDITION OF SURFACEBOIL WHENDRY: Lmose

HORIZON DEPTH

Al Otn .OSm

DESCRIPTION

moist, brownish qnay (10785/1) dry) loamy coarse sand) moderately moist -Brownish black (7.S783/I)
loose. Clean, Em—

Al2sb .05 Em .45 m Snownist gray (1OYM4/l) moist) loamy coarse sand) moderately moist loose. Clear: to—

521km .4S Em .55 a Brown (7.SYM4/3) moist) loamy coarse sand) Pew awkangwlan quanta) moderately moist loose. Clean,

2A21b .SS Em .95 m Dull yellowish orange 110787/2) moist) few medium prominent darl mottles) roarsesa od) Paw
smkangmlan quante) moderately moist loose. Clean, Em—

2A22b .95 Em 1.10 a Light grey (10787/1) moist) Pew Pine prominent yellow mottles) manse sand) Paw sabanqwlan qwante)
moist loose. Abrupt. to—

2S21 1.10 Em 1.20 a Light grey (1OYM7/l) noisE, bnawmish grey (7.SY86/1) dry) Pew fine distinct yellow motiles) median
clay) Pew smkangulan qwante) moist moderately weal.

lapEl

ISwlk .10
I .05 -
I .20
I .30

.55
I .90
I 1.10

1.20

Depth

IXwll .10
I .10
I .20

I 1:5 Boil/Water
I pH EE El
I mS/cm S

1 S.8 .01 .001 I
S.8 .02 .001 I 55

I S.8 .01 .001 I
I 5.6 .01 .001 I 64
I S.S .01 .001 I 68
I S.4 .01 .001 I 67
I 5.4 .01 .001 I
1 5.2 .01 .001 ‘ 46

IOrq.C ITwE.N I EvEr.

(b&S)) . Aced

1,441.04’. 5
1.S6 1.03’. 3
I .361 .031 2

IPantiola heel
I ES PB S C I
I SB1O5C I

Earl. Eatiwna
EEC Ca Mg Na K

w.eq/bOOq

I Total Elements
I P K S
I S

I Mmmstwnmm
I AIM l/3b lSb
I SBIOSE

IDiap.Matiwl
I Ml M2 I
I

.007 0.47 .OOS
10.3
10.3 6 1

I
.46

‘

.010 0.4S .004

.013 0.S6 .006

.00S 0.40 .002

¶0.2 4 1

10.5 6 2
¶0.2 4 1

‘ .22

I .15
.99

‘
I
I

.007 0.S2 .004 ‘0.0 I I

39 1 5 I

30 2 1 1
25 2 2 I
2S 1 4

11 3 17 I~

Phosphorus
Sirarb.

2 .47

2 .06
2 .OS
1 .21

3 .07

I Map. I
‘K
Io.eqs’

I .ov
.10
.07

.S2 .10 .06 I

.OS .10 .03

.06 .10 .03 I

.40 .10 .03

.67 .10 .03 I

OTPA—amtr.
Fe Mn Em Zn I

ppm

19 7 0.1 0.4
15 SO.20.S’



SUBSTRATEMATERIAL’ Tmff
CONFIDENCE SUBSTRATE IX PARENT MATERIAL’

SLOPE: 04 S

LANDPORMELEMENTTYPE:
LANIPORM PATTERNTYPE’ Undmlat:ng rises

VEOETATION
STRUCTURAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

I Depth

IBwll .10
I .10
¶ .20
¶ .30
I .10
I .90
I 1.20

I Depth

Iseelk .10
I .10
I .20

I 1’S Boil/Water I Particle heel
I pH BE El ICSPS B El
I mB/cm 7. I SB10SE I

I S.4 .02 .001 I I
I 5.6 .03 .001 I 59 29 4 7 I
I S.4 .02 .001 I I
I 5.3 .01 .001 I 56 30 4 4 I
I S.1 .02 .002 I 3S 16 10 38 I
I S.1 .02 .002 I 29 21 14 38 I
I S.1 .02 .002 I 24 22 14 39 ¶

lOng.E lTah.N I EmEn. Phosphorus
I (b&B)I I Acid Birerb.
I S I S I ppm

1 .70 I .08 I 3 6
1 1.01 .091 5 9
1.74 1.03’ 3 6

End. Eatlans I
EEC Ca Mg Na K I

m.eq/IOOg I

6 .61 .44 .10 .19 I

3 .21 .04 .10 .08 I
6 1.2 1.8 .10 .06 I
1 .90 2.0 .10 .08 I
7 .67 2.2 .10 .10 ¶

I Rep. I DTPA—antn.
I K 1 Fe Mn Eu Zn I
Im.aqSl ppm

I .24 I 47 35 0.1 0.S
I .32 I 44 38 0.1 0.6

ROIL TYPE’ Iwndwla
BITE NC’ MEL S46
A .M .0. REFERENCE: 723 800 mE 7 153 000 eN ZONE 55

GREAT ROIL GROUP’ Gray clay
PRINCIPAL PROFILE FORM’ Ug3.2
SOIL TASONOMY UNIT: Udonihantic Pallmatart
FAG LB’EBCO UNIT’

SURFACECOARSEFRAGMENTS’ Nwcmwrse P ragman Es

SUBSTRATE MATERIAL’ Unconsolidated sobstrate materials
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

ALOPE: 00 5
LANIPORM ELEMENT TYPE’
LANDPOMM PATTERN TYPE’ RllmsiaI plain

SEOBTATION
STROETUMAL FORM’

DOMINANT SPECIES’ Bmcalyptws tanatirarnis

RMNUAL RAINFALL:

DESCRIPTION

Brownish grey (1XYM4/l( aminE: grayish yellow—known E1OYM5/2) dry) common Pine distinct brown
mottles) li

1
ht medium clay) moderately moist moderately Firm. Clean: to—

Brownish grey (IXYM4/l) moist) common fine distinct brown mottles) light madimm clay) nmdenately
moist moderately Firm) Pew aanganIFenmwa nodules. Clean: Em— -

Brownish gray (10YMS/l) moist) many Pine distinct brawn mottles) medium clay) moderately moist
moderately firm) few mangan if anmmmnodules. Snadwal, to—

Yellowish gney (2.574/Il moist) common Pine distinct brown mottles) heavy clay) moderately moist
very Firm. Clean: to—

Gray (N6/X) moist) Pew fine distinct yellow mottlesi heavy clay) moderately moist vary firm) Paw
mangan ifenows nodules. Onadwal. to—

Grey (1071/I) moist) common Fine dIstinct yellow mottles: Pew Pene distinct gray mottles) medium
heavy clay) moist) very few mengan iPenows nodules.

I I’S Boil/Water IPanticla Xieal
I pH BE El ICSFB B CI

el/mm S I SB1OSE I

I S.4 .07 .007 I I
I S.S .OS .003 I 22 34 18 31 I
I 6.0 .02 .001 ‘ I
I S.A .04 .003 I 11 33 17 43 I
I 5.6 .31 .OS3 I 7 30 17 50 I

I 6.9 .73 .122 I 8 23 IX S3 I
I 7.5 1.2 .181 I 6 20 10 61 1

‘Ong.E ITmE.N I EvEr. Phwsphmnws
I (b&B)I ‘ Acid Bivark.

S I S I ppm

1.2’ .10’ 5 7
I 2.0 I .17 I 5 13
1.82 1.07’ 2 4
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APPENDIX V (continued)
SOIL TYPE’ Mmnbu na
SITE NO: MEL B4S
A.M.X. REFERENCE’ 723 000 mE 7 640 000 mN

OMEXT SOIL GROUP: Mad podeolir soil
PRINCIPAL PROFILE P0MM’ Ds4.81
SOIL TAXONOMY UNIT’ PaleustalF

PAD UNESCO UNIT’

SUMPACECOARSE FRAGMENTS: Very few gravel

ZONE SS

PROFILE MOMPHOLOOY:

CONDITION OF SURFACESOIL

HOMIZON DEPTH

Al OEm .15m

A2cb .10 Em .35

B21 .35 to .70

B22 .70 to 1.10 a

BC 1.10 to 1.20 a

WHENDRY’ Herd setting

DESCRIPTION

Brownish klwol (7.SYM3/I) wrist, Inownesh gray (1OYMS/l) dry) sandy loam) Pew swbangalen quante)
moderately moIst loose. Clean: to—

Dull yellowish brawn (IOYMS/3) moist: light grey (IOYM7/l) dry) loamy sand) many smbangwlan qwarte)
madenatelyawist loose. Abrupt: to—

Med (1084/A) moist) Pew fine distinct yellow mottles) light slay) Pew swbangmiar qmante) moderately
moist modaratelyweah. Gradual: tm

Med (1084/A) moist) Pew Pine distinot yellow mottles) light clay) Pam sabangular qmante) moderately
moist modenatalyweak. Clean: to-

Ned (1084/A) moist) common Pine dintinot yellow mottles) light clay) few subangulan qaarte)
moderately mmist moderately weal.

Total Elements I Mmistmres I Disp.Matiml
P K S ¶ AIM 1/36 15k I Ml 82 I

S I SB1OSC — —

‘0.6 ‘ I
.014 1.14 .011 10.1 9 3 I .71

.009 1.46 .006 ¶0.4 7 2 I .69 I

.007 1.09 .009 11.7 24 15 I .01 I

.007 1.33 .012 11.9 24 14 I .04 I

.006 1.70 .011 12.1 I I

PROFILE MOMPHOLOGY’

CONDITION OP SURFACEROIL WHENDRY’ Periodic cnacting: poached

HORIZON DEPTH

Al OEm .XSa

A2sk .05 to .20 a

B2l .20 to .40 a

B22 .40 Em .IS

Dl .6Stm .9Gm

12 .90 to 1.20 a

I Depth

ISull .10
I .05
I .20
I .30
I .60
I .90

1.20

Depth

‘Bulk .10
.10
.20

Each. Eatimns I Total Elements I Mmistmnas IDisp.MaEimI
EEC Ca Mg Na K I P K B IADM1/3b15b1 Ml 821

m.eq/lOOq I 5 I SIIOSE I 1

I ‘4.2
21 4.3 S.S .30 .45 .024 0.72 .020 13.1 28 13 .57 I

23 4.8 8.0 .99 .23 .011 0.89 .010 14.S 30 16 I .44 I
23 4.8 11. 2.S .23 1 .010 0.90 .014 14.1 35 19 ‘ .92 I
33 7.0 30. S.6 .30 I .009 0.09 .016 11.2 41 21 ‘ .99 I
33 7.4 32. 7.1 .37 I .009 0.94 .022 14.4 I I

I Rap. 1 ITPA—e,tn.
I K ‘ Fe Mn Em Zn I
Im.eqSl ppm I

I .30 I 66 122 1.9 1.2
I .47 I 110 206 2.6 1.8 I



APPENDIX V (continued)
SOIL TyPE: Salbenna
SITE NO’ MEL 147
A.M.G. REFERENCE: 721 000 mE 7 630 000 oN ZONE SS

GREAT SOIL OMOUP’ blast
PRINCIPAL PROFILE P0MM’ ly3.42
SOIL TASONOMY UNIT’ Typir NatnmstalF
PAO UNESCO UNIT:

SURFACECOARSE FRAGMENTS: Nm course Fragnerts

116

SUBSTRATE MATERIAL: Unconsolidated substrate matmnials
CONFIDENCE SUOSTRATEIS PARENT MATERIAL:

SLOPE’ (‘05
LANDPOMMELEMENTTYPE:
LANDPOMMPATTERN TYPE: Alluvial pleen

VEGETATION
STRUCTURALP0MM:
DOMINANT SPECIES: Tnistasi a sauveolems, Eucalyptus elba, Melalemsa

vinidiPlora

ANNUAL RAINFALL:

DESCRIPTION

Sank qnmyist yellow (2.S7S/2) moist) slay loam,Pi we sandy) moderately moist moderately weak.

Onadwel, Em—
Oreyinh yellow (2.577/2) moist) Pew medeum Paint yellow mottles) mlay lmao,Pi nesasdy) moderately
moist mudanataly meal. Clean: to—

Oreyisl yelimw (2.576/2) mainE, dull yellow (2.576/4) moist) sedimm clay) Pea swban~wlen
unspecified emansa fragments) moderately moist moderately Firm. Diffuse, to—

Dull yellow (2.SV6/41 moist, gneyish yellow (2.596/2) moist) medium oleyi moderately smist
moderately Firm. Diffwse: ho—

Yellowish Qney (2.5Y6/l) moist) cmm,aan Pine distinct yellow mottles) nediam vlay) moderately moist

moderately Firm) very few manges if anmus s oft sagnagatioss.

I Depth

ISull .18
I .10
I .20
I .30

.65
I .90
I 1.20

I Depth

ISwll .10
I .10
I .20

I 1:5 Smil/baEen IPertiole heel
I pH EC El IEBFS S El
I mS/mm V. I 5B1OSE I

I 5.7 .02 .003 I
I 4.0 .02 .002 I 13 54 2S 14 I
I 5.8 .01 .001 I I
I 5.8 .01 .001 I 10 51 27 20 I
¶ S.7 .03 .004 I 9 3S 14 45 I
I S.S .09 .013 I 6 41 23 35 I

¶ 6.7 .20 .029 I 9 30 24 42 ¶

IOrg.C ¶ToE.N I EmEn. Phosphorus
I (845)1 ¶ Acid Sirank.

I I ppm

I 1.31 .091 4 6
1.1 I .09 I 3 5

1.501.051 2 5

Emol. Catimns I
EEC Ca Mg Na K I

s.aq/iOOg I

7 1.9 1.4 .12 .13 I

6 .85 1.2 .30 .43 I
18 4.5 4.9 1.3 .15 I
IA 7.1 7.0 2.1 .10 I
18 7.S 7.3 2.5 .00 I

I Map. ¶ DTPA—emtn. I
I K I Pa Mn Cu Zn I

la.eqSI ppm

I .16 I E2 48 0.6 0.0 I
I .13 I 79 32 0.6 1.5 I

I .07 ‘ I

ROIL TYPE: Swnnyslda
BITE NC’ MEL B4S
A.M.G. REFERENCE’ 721 400 mE 7 638 400 eN ZONE SS

GREAT BOIL OMOUP: Nmsuitable group
PRINCIPAL PROFILE FORM’ 1y3.43
BOIL TAIINGMY UNIT’ Typic Haplmstalf
FAX LIPESCO UNIT’

SURFACECOARSE FMAOMENTB: No course Fragments

SUBSTRATE MATERIAL: Unconsolidated substrate materials
EONPIIENEE SUBSTRATE IS PARENT MATEMIAL’

SLOPE’ 00 5
LANDPOMMELEMENTTYPE:
LANDPOMMPATTERNTYPE: Allwvial plain

VEGETATION
STRUCTURALFORM:
DOMINANT SPECIES

ANNUAL RAINFALL:

DESCRIPTION

Brownish grey (1OYMS/l) moist: light gray (1OYM7/l) dry) silty clay loam) moderately moist

moderately week. Abrupt: to—

Light grey (2.577/1) moist: yellowish known (IOYR5/l) moist) madiwm heavy clay) moderately moist

very firm) veny Pawmenganifermws nodules. Snadmal. to—

Yellowish grey (2.5Y4/l) moist) rmmomn Pine distinmt yellow mottles) heavy clay) mmdenetaly moist
very firm) Pew manqanifanams nodules.

PeptI I i’S Smil/batan I Particle heel
I I pH EC Cl I ES PS S C I
I wetnes I eS/ca S I SBIOSC I

Sulk .10 I 5.0 .03 .002 I I
¶ .10 1 S.0 .03 .002 I 12 41 30 24 I
¶ .20 1 S.S .02 .001 I ¶
I .30 1 5.1 .02 .001 I 9 36 26 34 I
I .60 1 6.2 .02 .001 I 9 2S 21 49 I
I .90 I 6.4 OS .006 I 10 23 21 49
I 1.20 I 7.1 .11 .013 ‘ 9 31 24 42 I

I Depth lOrg.C lTwt.N ‘ EnEn. Plwsplwrws
1184S)1 I Amid Bioarb.

metres I 5 1 5 ‘ ppm

‘Bull .10 I 1.7 1 .14 ‘ 5 18
I .10 I 1.31 .10! 3 13

2 6

Each. Eatimnn I Total Elements I Moistmnas I Disp.Matiml
EEC Ce Mg Na K I P K S ‘AIM1/3bISbl Ml 821

e.eq/lOOg I S I SBIOSC I

‘2.6
13 3.1 1.8 .15 .17 .018 0.41 .014 ¶2.4 29 10 .77 I

14 4.9 2.9 .25 .15 I .010 0.45 .005 12.8 2S 12 I .79 I
22 9.1 6.1 .10 .24 I .010 0.53 .005 14.6 31 17 I .90 I

25 12. 7.9 .10 .17 ‘ .008 0.S4 .004 14.9 34 15 I .90 I
23 12. 7.9 .10 .88 I .008 0.S3 .004 14.4 I I

I Rep. ¶ ITPM—mvtn.
I K I Fe Mn Cu Zn I
lm.eqSI ppm

.19 I 2A0 204 2.6 1.3 I
I .21 1 216 156 2.5 1.1
1.121

PROFILE MORPHOLOGY:

CONDITION OF SURFACEROIL WHENDRY: hand setting

HOMIcON DEPTH

Alsb 0 to .10

A2ob .10 Em .35

821 .3S to .6S

B22 .6S Em 1.00 m

523 1.00 Em 1.20 m

Total Elements I Mmiwtwnes Ilisp.MaEiml

P K S I AIM 1/3k lSb I MI 82 I
S I 5B1OSE I

¶1.1 I I
.011 0.43 .011 1.2 23 5 .42

.070 0.44 .006 11.3 19 7 I .87

.008 0.SS .004 13.8 20 15 I .8S I

.006 0.69 .003 13.9 29 15 I .99 I

.007 0.SS .002 ¶3.8 I

PROFILE MORPHOLOGY’

CONDITION OP BUMPACESOIL WHENDRY: hand setting

HORIZON DEPTH

Aid OEm .22m

821 .23 to .80 m

022 .80 Em 1.20 e
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SOIL TYPE’ Seotemms
SITE NO’ MCL 149
A.M.O. MEPBMENCO: 776 200 mE 7 tS7 100 sN ZONE SS

GREAT SOIL GROUP: Na smitablm qsmwp
PRINCIPAL PROFILE FORM: Um2.2l
SOIL TASONOMYUNIT’ Typim Usti psemment
FAX UNESCO UNIT:

SURFACECOARSEFRAGMENTS: Pew gravel

SUBSTRATE MATERIAL: Granite
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE 04 5
LANDPOMPELEMENTTYPE’
LANDFOMMPATTERN TYPE’ Undulating ninms

VEGETATION
STRUCTURALP0MM’
DOMINANT SPECIES

ANNUAL RAINFALL:

I Depth ¶ I’S Boil/Water
I pH BE El

I metres I mB/mm 5

IBwlk .10 I S.2 .01 .001
I .10 ¶ 5.2 .01 .001 I 62 25 7 5 I
I .20 1 5.1 .01 .001 I I
1 .30 I S.2 .01 .001 I 61 2S 7 1 I
¶ .60 I S.6 .01 .001 ‘ 58 24 7 10 I
I .85 I S.8 .01 .001 ‘
I l.lS I 4.2 .01 .001 I S9 24 7 6 I

I Depth IOrg.E lTmt.N I BeEr. Phosphorus
¶ 1 (W4B)1 I Acid Bicanb.
I metresl SI SI ppm

lBwll .10 ‘.381.021 11 14
I.IO’.321.O2’ 0 9
1.201.221.02’. 9 10

4 .42 .23 .30 .3S .011 2.41

4 .39 .23 .31 .10 I .010 2.36
6 3.6 1.3 .18 1.0 I .009 2.46
8 4.7 2.9 .30 .20 I
6 3.2 2.1 .42 .11 ¶

I Rep. I DTPA—entn.
I K I Pa Mn Cu Zn I
Ie.aqSl ppm I

¶ .2S I 30 34 0.1 0.2
I .22 I 24 32 0.1 0.4
I .19

PROFILE MORPHOLOGY’

CONDITION OF SURFACEROIL WHENDRY’ Recently owltivated

HORIZON DEPTH

AP OEm .25m

DESCRIPTION

Snawnish black (7.SYM2/2) moist, grayish known (7.SYM4/2) d~y) clay loam) moderately moist
moderately weal) meny manges iFenmms owdmlas. Clean: Em—

A12 .2S Em .3S a Brownish black (7.SYM3/2) moist) light clay) moderately moist moderately meal) many mangesifermus

nodules. Gradual. Em— -

821 .3S to .70 a Yellowish known (ISYMS/6) moist) few Fine pnowinent red mottles: Paw Fine distinct gray mottles)
aedimw Iwavy clay) mmdanatsly moist moderately Pirm) Few manges if crams nodmlas. Clean, Em—

BE .70 Em .80 a Yellowish orange (IOYM7/R) moist: brownish grey (IOYM6/lI moist) aaiimw slay) moderately moist

moderately fi rai sery Paw manqesiferows nodalas. Abnmpt: to—

C .80 to .85 m Light clay) few asgu len andesite) sodanately moist many weal.

I lapEl

ISmll .10

I .10
.20

I .35

I .60
.50

I .85

Depth

‘Bwll .10
I .10
I .20

I 1:5 Boil/Water

I pH BE El
I aS/mn S

1 5.2 .04 .001 ‘ I

I 5.1 .OS .001 ‘ 37 3S 16 14 I
5.0 .04 .001 ‘ ¶

I 5.4 .02 .001 ‘ 48 26 13 17 ¶
I 6.1 .02 .001 ‘ A 13 17 64 I
I 6.4 .02 .001 ‘ I
I 6.7 .02 .001 ‘ 3S 29 24 17 I

lOrq.E ‘Tmt.N I Ewtn. Phosphorus

l(W&B)I I Amid Bioanb.
S I 5 ‘ ppm

1.88 1.06’ 13 32
I 1.0 I .07 ‘ 1S 44
1.64 1.07’ 10 31

17 2.2 1.3 .53 .08

17 2.5 1.7 .SS .07

20 8.3 9.3 .14 .12

24 12. 12.. 35 OS

I Map. I DTPA—entn. I

I K I Fe Mn Cm Zn I
lw.aqSI ppm

1.301 721A22.91.3’
1.33’ 971722.81.4 I
I .25

PROFILE MORPHOLOGY’

CONDITION OP SURFACESOIL WHENDRY’ Recently rultivated

HORIZON DEPTH DESCRIPTION

AP~b Otm.SO a Grayish yellow—knows (IOYM4/2) moist: dull yellowish orange (1OYM7/2) dry) coarse sandy loam) Pew
swbasgw lan qwente) dry loose. Clean, to—

521 .S0 to .60 m Bright yellowish knows (109M6/6) moist) sandy loam) Pew subasgulan gmante) dry many meal. Clean,

S3 .60 to .8S a Bright yellowish brown (10986/6) moist) mends lmam) Pea swbesgwlan quante) dny vary meal. Clear,

C .05 Em 1.15 w Seiglt yellowish brawn (10787/6) moist) sasdy loam) Pew smbangwlan qwarte) dry very meal.

IPentimle Bieel Earl. Eatimns I Total Elements I Moistures llisp.Matiml
IESPS B EICBE Ca Mg Na K ¶ P K B IADMI/3blS6I Ml 821
I S41OSC 1 n.mq/lOOq ¶ V. I 5AIOSE I I

10 3 .88

9 3 I .81 I
II 51.76

9 41.67 I

10.7
.OU3 10.7

.003 0.7

.002 11.3

11.3

SOIL TYPE’ Nabille
SITE NC’ MEL SSO
A.M.G. REFERENCE: 704 000 mE 7 455 100 aN ZONE SS

GREAT BOIL GROUP: Prairie soil
PMINEIPAL PROFILE FORM’ Os3.72
SOIL TASONOMYUNIT’ Typio Haplwebnapt
FAG UNESCOUNIT’

BUMPACECOARSEPMAGPENTS: Na omonse fragments

SUBSTRATEMATERIAL’ Andes lEe
CONFIDENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE’ 04 5
LANOPOMMELEMENTTYPE’
LANIFORM PATTERNTYPE: Undulating rises

VEGETATION
STRUCTURALFORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

IPantimle Sieel

IESPS B
I 581OSC I

Ench. Catiwns

CICEC Ca Mg Nat
m.eq/lOOq

¶ Total Elements
I P K B
I V.

¶ Mmistwres
IADM1/3blSkI
I S~10SE

Ilisp.RaEiml
Ml M21

I

‘
I .0S3 0.38 .013

‘2.9
13.1 19 11

‘
I .72

‘
I

I .037 0.43 .011

.013 0.11 .011

13.S 10 12
16.S 47 2A

I .6S
I .36

I .016 0.37 .006 14.7 29 14 I .S9 I
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SOIL TYPE’ Etov
SITE NO’ MCL OS1
R.M.O. REFERENCE’ 703 300 mE 7 647 600 oN ZONE 55

GREAT SOIL OMOIP: Solmdis
PRINCIPAL PROFILE FORM: On3.03
SOIL TASONOMYUNIT’ Typic Haplustalf

FAG UNESCO UNIT:

SURFACECOARSEFRAGMENTS’ No course fragments

SUBSTRATE MATERIAL: Ucsmnmo):datwd substrate catwneals
CONPISENEE SUOSTRATEIS PARENT MATERIAL:

SLOPE’ 00 S
LANDPORMELEMENTTYPE:
LANGFORMPATTERNTYPE’ Alluvial plees

VEGETATION
STRUCTURAL FORM:
DOMINANT SPECIES

ANNUAL RAINFALL:

I Oepth I 1:5 Boil/Water
I I pH EC Cl
I metres I eS/cm 5

IRull .10 I S.4 .02 .001 ‘ I
I .10 ¶ S.6 .08 .001 I 14 36 28 23 I

.20 I S.S .52 .001 ‘ I
I .30 IS.S .04 .0041123329271
I .60 ¶7.2 .13 .01911 2724381
I .90 1 8.7 .33 .042 ‘ 15 27 19 36 I
I 1.20 I 8.9 .44 .OSS I 17 21 20 38 I

I Depth IOrq.C lTot.N I Emtn. Phosphorus
I I (W45)I I Acid Bimanb.
I metres I S I S I ppm

IBull .10 I 1.1 ¶ .10 I 27
1.10 1.861,09’. 47
1.201.841.05’. 25

30
44
23

¶2.2
lS 5.1 3.3 .10 .S6 ‘ .026 1.32 .012 12.2 27

16 4.3 3.7 .16 .22 1 .OIS 1.36 .011 I2.S 27
22 9.7 8.9 1.2 .18 I .012 1.38 .000 13.8 29
21 8.2 II. 2.1 .16 I .011 1.47 .008 13.8 29
24 7.6 13. 3.3 .15 I .013 l.4S .008 ¶4.1

I Map. I DTPA—eatr. I
I K I Pa Ms Cu Zn I
le.aqSI ppm

I .31 I 121 70 1.9 0.7
I .S4 I 100 66 1.7 0.8

.S0 I

A I .77

10 .72
14 ¶ .85
13 I .85

PROFILE MORPHOLOGY:

CONDITION OF SURFACEBOIL WHENDRY’ herd setting

HORIZON DEPTH

Alsk OEm .10w

SUBSTRATE MATERIAL’ Sedisastary nowlm
EONFIPENCE SUBSTRATE IS PARENT MATERIAL:

SLOPE’ 03 5
LANDFOMMELEMENTTYPE’
LRMIPOMM PATTERN TYPE: Undulating nisas

VEGETATION
STRUCTURAL P0MM’
DOMINANT SPECIES

ANNUAL RAINFALL:

DEBCNIPT ION

Dank grayish yellow )2.S94/21 moist: light gray (2.SY7/l) dry) Pew Pisa Paint brown mottles) sandy
clay loam) dry moderately weal. Clean, to—

A2cl .10 Em .4S a Leght gray (10784/1) dry) sandy clay 1 acm) abundant swbasgwlar mnspeoifimd coarse Fragments) dry.
Gradual: to— -

A3ek .45 to .S0 e Grayish yellow—knows (lOY8S/2) moist, light gray (1OYM8/l) dry) sandy clay loam) ahoodant
smkangml an unspeciFied coarse Pnagaents, mnspec iFiad mmanse Fragments) dry. Elaar: to—

B21 .50 Em .70 a Grayish olive (SYS/2I moist) common Pine distinct gray motEl as: common Pine distinct yellow
wattles) medime clay) eanysm bwsqwl an wnspeei Pied mmanse Fragments) moderately moist moderately

I Depth 1 1:5 Soil/Water ‘Particle heal Esmh. Eatioss I Total Elements I Mwistwnes llisp.Matiml
I p1-f BE El I ES PS S C I EEC Ca Mg Na t I P K I I AIM 1/3k 15k I Ml 82 I

metres I mS/mw S ‘ SS1OSC I e.eq/IOOg I S I 551O5C I I

bull .10 I S.3 .09 .003 I I ¶ ‘ I
I .10 I 5.5 .04 .054 ‘ 19 34 31 14 ‘ 6 I .53 ¶
I .20 I 5.4 .OS .006 I I I
I .30 I S.7 .01 .002 I 32 2A 28 12 I 6 I .78 ¶
I .60 I 5.2 .02 .002 I 17 17 24 40 I 14 ‘ .81 I

I Depth IOrg.E ITmt.N I EcEn. Phosphorms
I (WAB)I ‘ Aced Bicenb.

I metres I S I 5 I ppm

IBull .10 I- 2.1 I .17 ‘ 10 12
1.10 12.0 1.IS I 10 12
1.20 11.21.031 4 6

PROFILE MORPHOLOGY:

EONIITION OP SLMFACBSOIL WHENBRT’ Recently cultivated

HORIZON DEPTH DESCRIPTION

APeb 0 to .20 a Yellowish gray (2.SY4/1) moist, yellowish grey (2.076/I) dny) clay )maa,Pina sandy) moderately
moist moderately weal. Clean, Em—

Blsb .20 to .35 a Yellowish grey (2.SY4/1) moist) leglt clay) moderately moist moderately weak. Clean, to—

021 .3S to .80 a Yellowish grey (2.SY4/I) moist) Pew Pine faint known mottles) medium heavy slay) moderately mmest
moderately Firm) Pew manges iferoms nodules. Clear, Em—

522 .80 to 1.20 m Yellowish gray (2.575/1) moist) omm,smn medium Paint yallaw mmttlas) medimw heavy slay) moderately

moist amdaretmly Finn) many carbonate nmdmlas: Pew manqasifanmos nmdmles.

‘Particle Sled EmmI. Eations I Total Elements I Moistures Ilisp.Matiml
CS PS S C ¶ EEC Ca Mg Na K I P K S I AIM 1/3m lSb I Ml M2 I

S41OSE I m.eq/lOOg I S I S8IOSC I I

SOIL TYPE: Palsyna

SITE NC’ MEL SS2
A.M.I. REFERENCE’ 713 400 mE 7 644 600 oN ZONE S5

GREAT BOIL DROOP’ BmloEh
PRINCIPAL PROFILE FIRM’ 0y3.4l
ROIL TASONCMYUNIT: Ultim Haplmstalf
PAD UNESCOUNIT’

SURFACE COARSEFRAGMENTS’ Pew cobbles

F,

12 6.6 1.4 .19 .18 I .023 0.57 .020 11.S4 24
I 11.36

1 NB L I .028 0.87 .010 11.33 NB
14 2.1 S.7 .78 .10 I .010 G.7S .067 12.74 28

I Rep. 1 ITPA—actn. I
I K I Fe Mn Cm Sn I

lm.aqSI ppm

I 0.4 I 207 49 0.7 1.S I
I 0.4 I 205 040 0.7 1.1 ¶
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SOIL TYPE: Sniqttley
S1TE NO MEL SS3

A.M.O. REFERENCE: 703 205 mE 7 045 700 uN (ONE SS

OMBAT SOIL 3MOUP: Grey slay
PRINCIPAL PROFILE FORM: UgS.24
SOIL TAIONCM7 UNIT: Udim Fellustent
PAO UNESCOUNIT’

SURFACECOARSE FRAGMENTS: Nwcmmnse Pnaqments

SUBSTRATE MATERIAL’ Snssvmm):dated mmbstnatm materials
CONPISENCE SUOSTRATE10 PARENT MATERIAL’

SLOPE: 00 5
LANSPORMELEMENTTYPE:
LANSFORM PATTERNTYPE’ Al)uveal plaiv

VEGETATION
STRUCTURALFORM’
DOMINANT SPECIES

ANNUAL RAINFALL:

PROFILE MORPHOLOGY:

CONBITION OF SURFACE BOIL WBENDRY’ Peniadi omnamling: nesesEly mmltevated

HORIZON DEPTH DESCRIPTION

AP 0 Em .20 a Brownest black (107M3/l) moist, brownish grey UOYRS/l) dry) light clay) moderately moist

moderately fine. Gradual: Em—

821 .20 to .40 m Brownish grey (10Y84/l) moist) mmdiom slay) moderately moist very fina. Diffuse: Em—

822 .50 to 1.20 a Brownish grey (1OYM4/i) moist) Pew Pine Paint yellow mottles) mademm heavy olay) few sakasqmlan
unspecified coarse Pnagmants) moderately moist very firm) very few masganifenmum smdmlam.

I Depth

bulk .10
I .10
I .20
I .30
I .40
I .90

¶ 1.20

I Depth

ISulk .10

I .10
I .20

1 I’S Bail/Water
I pH EC Cl
¶ aS/mm S

I S.S .09 :013 I
¶ S.4 .08 .010 I 7
¶ 5.1 .06 .007 ¶
1 5.9 .04 .503 I S
I 6.9 OS .006 I 3
1 7.3 .21 .036 ¶ 4

I 7.S .32 .057 I 5

IOrg.C ITot.N I Emtn.
1(1445)1 I Acid
I S ‘ SI

1 1.6 I .12 I 140

I 1.81 .121 86
I 1.1 ¶ .11 I 40

26 78 40 ¶

21 28 46 I
17 22 57 I
18 21 55 I

20 20 S4 I

Phosphorus
Sloan.

ppm

111
98
34

SOIL TYPE: Wmlllsgfond
SITE NC’ MEL 134
A.M.I. RBPEMENCE: 190 900 mE 7 ISO 700 aN ZONE 35

GREAT BOIL GROUP: Solodim
PRINCIPAL PROFILE FORM’ Dy3.33
SOIL TASONOMYUNIT: Aquim Palaustelf
FAG UNESCOUNIT:

SURFACE EOAMAEPMAOMENTB’ Paw gravel

SUBSTRATE MATERIAL’ I gseoms nor km
CONFIDENCE SUBSTRATE IS PANENT MATERIAL’

ALOPE’ OS S
LANOFORMELEMENT TYPE’
LANDPOMMPATTERNTYPE’ Undulating rises

VEGETATION
ITMUCTUMAL FORM’
DOMINANT SPECIES

ANNUAL RAINFALL’

I Depth I 1’S Soil/Water IPartesla Sled Earl. Eatlwas
I pH BE El ICSFS B CICEE Ca Mg Na K
I metres I aS/ma V. I S51OSC I a.aq/lOOg

IBulk .10 I 6.0 .16 .016 ‘ I
I .10 I 5.5 .10 .012 ‘ 30 33 16 19 I
I .20 IS.S .03 .005’ I
I .30 1 5.5 .04 .004 I 30 32 16 20 I
I .50 I S.S .08 .010 I 9 12 19 S7 I
I .90 I 8.6 .11 .007 I 42 13 20 23 I

¶ Depth ¶Onq.E ITmt.N I Eatr. Ptmsplmnms
I I (W4B)’ I Acid BisanI.
I metres I S ‘ S ¶ ppm

Bull .16 I 1.0 I .08 I 130 101

1.10 15.91.07’. 113 03
.20 ‘ 0.9 I .07 ‘ 140 105

15 4.3 2.1 .49 .19

15 3.6 1.7 .37 .21
20 11 3.7 .85 .1S I
18 18 4 1.3 .06

I Rep. ‘ DTPA—emtn.
I K ‘ Fe Ms Cu Zn
Im.eqSI ppm

0.4 ‘ 137 80 0.6 0.9 I
I 0.2 I 1SO S3 0.5 1.1 I
I 0.3 I 1SO 53 5.5 1.1

.033 0.17 .012 11.91
11.77

20 9 I .90
1

.038 0.73 .011 12.07 21 10 I .88

.061 6.47- .011 13.89 32 18 I .04

.030 2.29 .006 13.33 IA 11 I .73

Total Elements I Moistures I Disp.Matim’
P K S IAIMI/3blSbl Ml 82’

S I S4IOSC I

I
IPanticla heal

CS PB S C I
BomI.

EEC Ca
Eatiwsn
Mg Na K

I Total
I P

Elements
K S

I Moistures Ilisp.MatimI
I AIM 1/31 15b I Ml 82 I

I S81OSC I a.aq/IOOg I S I S4lOSE I I

3S 11 S.9 .25 .43 I .043 1.01 .010 ¶3.58 30 15 I .61
12.99 I

30 11 6.7 .38 .29 I .024 0.92 .015 14.2 33 17 I .19
34 15 13 1.3 .15 I .012 0.83 .009 15.35 39 21 I .06
3S 18 14 2.5 .13 ¶ .010 0.86 .008 IS.S3 39 21 I .83
37 20 16 3.1 .13 ¶ .011 0.98 .006 IS.90 38 20 I .83

I Map. I ITPA—amtn. I
I K I Fe Ms Eu Sn I
lo.aqSI ppm

I 0.1 I 162 39 4.0 1.7 I
I 0.1 I 186 51 4.4 1.9 I

0.S I

PROFILE MORPHOLOGY:

CONDITION OF SURFACEBOIL WHENDM7’ Recently cultivated

HORIZON DEPTH DESCRIPTION

AP 0 to .3S a Onayish yellow—brows (10784/2) moist, brownish gray (10786/1) dry) sandy clay loam) weak S—IOwa

sukasgalar klmoly) dry moderately weak. Clean: to—

821 .35 Em .S0 m Brownish gray I1OYMS/l) moist: dull reddish brown )SYMS/41 moist) common Pine dietiowt brwws

mottles) eadiuw clay) moderate 50—100mmprismatic strong 20—SOmmasqmlan blocky) moderately moist
very Firm. Clear: ta-

RE .50 Em .80 a lull yellow (2.SY6/3) moist: grey (N6/0) moist) medium slay) few angw len iqsemms nmc Is) dny vary

Pine. Gradual: to—

C .80 to 1.00 a Oney (N6/0) moist: dm11 yellow (2.SY4/3) moist) sandy clay) many anqw lan igneous nmmIs) dry.
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BOIL TYPE: Memtmmnw
SITE NO: MEL SSS
A.M.S. REFERENCE: 705 900 mE 7 670 700 oN (ONE S-S

GREAT SOIL GROUP: SolmEl
PMINCIPAL PROFILE FORM’ Dy2.4l
BOIL TAGONIMY UNIT’ Typic Haplustaif

FAO UNESCOUNIT:

SURFACECOARSEFRAGMENTS: Pew cobbles

1 20

SUISTRATE MAT0AIAL Tuff
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLO5E’ 04 5
LAN3PORMELEMENT TYPE’
LANDPORMPATTERN TYPE: Uodmlatesqn:sms

VEGETATION
STRUCTURAL FORM:
DOMINANT SPECIES

ANNUAL RAINFALL:

DESCRIPTION

Grayish yellmw—bnmwn (10784/2) moist: brownish grey (10786/1) dry) ligtt sandy slay loam) dry
moderately weal. Onadmal: Em—

Dull yellowish orange (10786/3) macsE: light grwy (10780/1) dryl sandy clay loam) dry moderately
weal. Clean, to—

lull yellowish orange (1OYM6/3) mmist: light grey 110780/U dry) sandy clay loam) Pew smbangwlar
EuPP) dry moderately weal. AbnUBt: Em—

Bright yellowish brows (10786/6) moist) median slay) moderately moist very Firm) Few masgwnifenoms
nodules. Clean, to—

Oneylsl yellme—bnown (10786/2) moist) many Pine distinmt pale mattl em) sandy slay) moderately mmest
moderately Firm.

I 1’S Boil/Wetan I Particle Sled
I pH BE Cl I ES PB B C I

I eS/mo S I 50105C I

I SO .04 .003 I
I 5.8 .03 .002 ¶ 39 30 18 13
I S.9 .01 .001 I I
I S.8 .01 .001 I 35 20 23 13 I
I S.8 .01 .001 I 26 16 15 43 I
¶ 6.2 .03 .002 ¶ 40 17 8 12 I

lDng.E ITmt.N I Emtn. Phosphorus
I (N45)I I Arid Simanb.
I SI SI ppm

I 2.2 I .IS I 7 12
1 1.91 .101 5 8
¶ 0.8 I .OS I 3 4

Earl. Catimns I Total Elements I Maistanes IDisp.Retiol
EEC Ca Mg Na K I P K S I AIM 1/3m lSk I Ml M2 I

m.eq/)OOg I — I s a lOSE

9 1.9 1.2 .00 .46 I .080 .25. 016 11.36 21 6 I .69
I 11.12 I I

7 1.4 1.2 .07 .10 I .013-0.24 .009 11.31 18 1 I .86 1
10 3.2 4.9 .50 .15 I .008 0.40 .010 ¶3.15 25 lS I .68
14 4S .41 .2. 081 I .029 O.4S .003 12.2S 8 A2 I .3 I

I Map. I DTPA—eatr. I
I K I Fe Mn Cm Sn I
¶e.eqSl ppm I

I 0.3 I 186 25 0.4 1.0 I
I 0.5 I 1S2 18 0.2 1.0 I

0.2 I

SOIL TYME: Silent Grove
BITE NC’ MEL SS6
A.M.G. REFERENCE’ 486 700 mE 7 676 700 aN ZONE SS

GREAT BOIL GROUP’ Slack earth
PRINCIPAL PROFILE FORM’ UgS.l
SOIL TASONOMYUNIT’ Udmrtlestio Chnmmostert
FAG UNESCOUNIT’

SURFACECOARSEPMAGMENTS: N m cowrsa Fragments

SUBSTRATE MATERIAL’ Unconsolidated substrate materials
EONPIIBNCE SUBSTRATE IS PARENT MATEMIAL:

SLOPE’ 03 5
LANDPOMMELEMENT TYME:
LANDFONMPATTERN TYPE’ Gently undulating rimes

VEGETATION
STRUETUMAL P0MM’
DOMINANT SPECIES

ANNUAL RAINFALL:

PMOPILE MORPHOLOGY’

CONDITION OP SURFACE ROIL WHEN DRY’ Paniwdim cracking: nemantly cmltisated

HORIZON DEPTH DESCRIPTION

AP 0 to .15 m Black 110YM2/l) moist, brownie1 mIamI (10783/1) dry) medium clay) strong (2mo granular) dry
moderately weal. Clear. Em—

021 .15 to ,7S a Black (10781.7/1) moisti heavy clay) Pew subesgul an unspecified coarse Pragman Es) moderately moist
very Firm. Gradual: Em— -

822 .75 to 1.20 a Browsiml grey (10785/I) moist) Pew Fine distinct ymllmw mottles) medium heavy clay) Paw smbasgwlan
mnspamifiadomanse Pnagmentsi moist) masycanhonatasmdwles.

PROFILE MORPHOLOGY:

CONDITION OP SURFACESOIL WHENIMV: Hand setting

HORIZON DEPTH

Al Ota .15m

821mb IS to .30 a

A22sI .30 to .35 a

821 .3S to .60 a

C IOta .90m

Depth

IBull .10
.10
.25

I .35
.40

I .90

I Depth

IBull .10
I .18
¶ .25

I Depth

I
I metnasl

1 1:5 Soil/Water
I pH BC El

mB/me S

IParticle Sleal
I ES PS S C I
I SBIGSE I

Bmml. Cations
EEC Ca Mg Na K

n.eq/lOOq

I Tatal Elements
I P K S
I 5

I Moistuems
I AIR 1/3k lSb
I SA1OSC

Ilisp.Metiml
I Ml M2 I
I

IBmlk .10
I .10
I .20
I .30
I .45
I .90
I 1.20

I S.4 .04 .004
I 8.3 .03 .004
I 5.5 .02 .002
¶ 5.6 .02 .001
1 5.9 .03 .003
1 8.1 .12 .004
1 8.2 .11 .003

I I
I 5 12 20 64 I
‘ ‘
I S 1S 20 60 I
¶ 6 12 19 61 I
I 4 7 13 74 I
I 14 9 12 63 ¶

S3 17 7 .37 .S3

S3 20 7.9 .SS .37
48 27 8.2 1.1 .23
66 45 15 1.9 .13
56 40 14 2.0 .15

I
I .040 0.17 0.24
I
I .038 0.17 .024
I .021 0.10 .017
I .02S 0,23 .011
I .034 0.22 .030

I
17.28 41 24
17.42

17.51 46 27
17.11 49 27
¶9.02 SS 30
18.13 46 27

I
I .15
I

‘ .47
I .48
‘ .62
I .68

I
I
I
I
I
I
I

Depth
1

metres

lOng.C lTot.N I
1(1448)1 I
I S I S I

EmEn. Phosphorus
Acid Sicanb.

ppm

I Rep.’ ITPA—actn.
I K I Fe Mn Cu
Ia.eq5’ ppm

I -
Sob

I

0.7 I
1.1

‘

‘Sull .10
1.10
I .20 -

I 2.2 I .14 I
12.11.14’~
‘ 2.2 ‘ iS I

20 18
16 15
47 44

‘ U.S I 107 120 3.0
I 0.6 I 104 120 2.9
I OS I
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SOIL TYPE’ Munnay
SITE NO’ MEL SS7
8MG. REFERENCE: 680 700 mE 7 651 900 sq ZONE SS

IMBAT SOIL GROUP’ Alluvial sow 1
PRINCIPAL PROFILE FORM’ UsD.L2
SOIL TA(ONCMY UNIT: Typic Ustorthest
FAO UNESCOUNIT’

BURFACECOARSEFRAGMENTS: Nmsmmnsa Fragments

252k .IS to 1.20 e

SUBSTRATE MATERIAL: Unoocsalidatwd svbmtnatw sateneals
CONFIDENCE SUBSTRATE IS PARENT MATERIAL’

SLOPE’ 00 S
LANIPGRM ELEMENT TYPE:
LANIPORM PATTERN TYPE’ Plmod—pla em

VEGETATION
STRUCTURALFORM’
DOMINANT SPECIES

ANNUAL RAINFALL’

Snoen 17.0784/3) moist) light clay) moderately moist moderately wwak.

I 65 27 4 2 1

I 57 34 4 1 I
I 23 43 18 15 I
I 3482224 I
I 4452229 I

I Depth 1 1’S Boil/Water IPartimle Sloe’
I I pH EC Cl ICSPS B Cl
I metres 1 mS/cm 5 I S A 1050 I

‘Ball .15 ‘ 7.0 .02 .002 I
I .10 I 5.4 .02 .002 6 2.9 1.5 .05 .13 I .027
I .25 1 5.3 .01 .001 I
I .30 I 5.4 .01 .001 6 3.S 1.4 .OS .13 I .027
I .40 I 4.7 .01 .001 15 0.9 1.7 .12 .12 I .040
I .90 ‘ 6.1 .01 .001 17 12 2.1 .15 .11 ‘ .034
1 1.20 ‘ 6.2 .01 .001 17 14 2.8 .20 .11 ‘ .031

I Depth lDng.C lTmt.N I Bate. Phosphorus I Rep. I DTPA—entn.
I I (W4B)I I Amid Mlcarb. I K ‘ Fe Ms Eu Sn

matras I 5 I S I ppm lm.eqSl ppm I

IBulk .10 I 0.4 I .03 1 S9 27 I 0.3 ‘ 48 24 0.4 0.8 I
1.10 10.31.03’- 90 36 I 0.2 I 69 21 0.4 0.9 I
1.20 10.41.02 I S3 35 I 0.2 ¶

PROFILE MORPHOLOGY:

CONDITION OF SURFACE SOIL WHENIMP’ Recently cultivated

HORIZON DEPTH

AP OEm .25m

S2l .25 Em .50

DESCRIPTION

Brown (7.SY#4/3) moist) slay loam) dry moderately Pine. 0nadu~1, Em—

Dull brows (7.SYMS/4) moist) common fine distimot red wmttles, Pew Floe faint grey mottles) light
medium clay) ewderataly moist moderately Firm) vary Paw easqani Penows nodules. Gradual: Em—

B22 .S0 to 1.00 a Light grey (10YR7/l) moist) many Pine prominent red mottles: Paw Fine distinct yellow mottles)
medium heavy clay) moderately moist moderately firm) seny Pew manges if crows nodules. Diffuse, Em—

SC 1.00 to 1.20 a Light grey (10787/1) moist) many coarse prominent ned mottles, many ssansw pnmminent yellow
mottles) light clay) moderately moist moderately weal.

I Depth

lBwlk .10
I .10
I .20
I .35
I .10
I .90

I 1.20

Depth

‘Bull .10
I .10
I .20

I 1’S Bmil/Naten
I pH BC Cl
¶ eD/mm _S

I 4.9 .07 .004 I
I 3.5 .04 .002 I 12
1 5.1 .02 .001 I
1 SI .02 .001 ‘ S
I S.2 .01 .001 ‘ 8
¶ S.4 .01 .001 I 7
I 5.4 .01 .001 ‘ IS

‘Dr~.E ‘Tat.N ‘ Bate.
I (WSS) I I Amid

1,7 1.12 ‘ 7
1 1.1 1 .12 ‘ 7
I 1.5 ‘ .11 ‘ 17

46 17 26

28 9 SB I
28 7 53 I
25 11 50 I
20 14 42 I

Phosphorus
Bimarb.

ppm

11
10

PROFILE MORPHOLOGY’

CONDITION OF SURFACESOIL WHENDRY’ Resently cultivated

HORIZON DEPTH DESCRIPTION

0 to .45 a Snows (7.5784/3) moist, qneyesh yellow—brawn (IOYM6/2I Any) loamy sand) moderately moist loose.
Abrupt: Em—

2Alb .4S to .6S m Grayish known (7.59M4/2) moisti olay loam:Pi ne sandy) moderately moist mmdenataly weak. Gradual:

Evmh. Eations
EEC Ca Mg Na K

m.eq/100q

I Total
I P
I

Elements
K S
S

‘ Moistures
I AIM l/3b ISk
I SA105C

‘limp.Matiml
I MI 82 I
I

1.69 .007 I0.OS 7 3 ‘ 1.5
‘0.84 I

1.77 .008 10.91 A 4 I .38
1.79 .013 12.31 20 9 I .72
1.37 .014 12.74 23 II I .62
1.26 .011 13.36 2S 13 1 .74

I
I
I
I
I
I

BOIL TYPE’ Kwsqwnni
SITE ND’ MEL SS8
m.M.G. REFERENCE’ 488 300 mE 7 665 700 aN (ONE 55

IMBAT BOIL IMOUP’ No suitable qnmmp
PRINCIPAL PROFILE FORM: 1s3.7l
BOIL TAGONOMYUNIT’ Ustwmtrapt
FAG UNESCOUNIT’

SURFACE COARSEFRAGMENTS: Very Pew cobbles

SUBSTRATEMATERIAL’ Asdesime
CONFIDENCE SUBSTRATE ID PARENT MATERIAL’

SLOPE: 03 5
LANIPORM ELEMENTTYME’
LANIPORM PATTERN TYPE’ Undulating rises

VEGETATION
STRUCTURAL FORM:

DOMINANT SPECIES

ANNUAL RAINFALL’

Particle Sled Earl. Cations ‘ Total Elements I Moistures IDimp.Ratiol
‘ESPS S CIEBE Ca Mg Na K I P 10 5 ‘AIM1/3m10b’ Ml 821
I 5 0 lOSE I a.eq/IOOg I S I S 0 IOSC I I

25 3.7 4.1 .23 .25 ‘ .024 0.21 .018 ‘3.34 13 I .76
‘3.24

40 3.S 5.7 .98 .33 I .O1S 0.29 .013 IS.85 44 27 I .41
47 3 6 1.8 .43 I .007 0.36 .006 17.02 44 27 I .40
48 2.6 S.S 2.3 .42 I .007 0.35 .004 ‘6.61 43 2S I .57
41 3 S.S 2.7 .30 ‘.012 0.49 .004 ¶ 1.24 34 41 ‘ .48

I Map. I DTPA—mctn. ¶
I A I Fe Ms Cu Zn I
Ia.eq5’ ppm I

I 0.4 I 194 22 2.2 1.5 I
10.31144 162.31.6’
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SUAS1RATE MATERIAL’ Umsomsoledatwd sabstnate sateneals
CONFIDENCE SUBSTRATE (S PARENT MATERIAL’

SLOPE’ 00 5
LANDPGRMELEMENTTYPE:
LANIFORM PATTERNTYPE: Alluvial pla:s

VEGETATION
STRUCTURAL P0MM’

DOMINANT SPECIES

ANNUAL RAINFALL’

A2m1 .10 Em .40 m Ian greyest yellow (2.575/21 ‘umist, 1:qkt grey 12.077/1) Any) sandy loam) dry moderately weal.

Clean: Em—

83mb .40 to .4S w Gall yellow (2.S76/3) moist, 1:
8

ht yellowish onasqe (10985/3) Any) few Pine distinct yellow
mmttlmsi seody clay loam) dry moderately weak) Pew mangas ifcrownsmdulas. Clean, Em—

021 .45 to .65 a Dull yellow 12.S76/3) 001st) few fine distinct brows mottles) sandy clay) few asgu lan mnspeoi Pied

smanme Fragments) Any mmdenately Pinmi Paw mangan ifenownsmdmles. Gradual: to—

822 .6S Em 1.20 a Bniqht yellowish known U0YRI/I( wmi5ti easy Pine dintinot grey mottles) sandy clay) many angular
usspemifeedmmanse Fragments) dnymmdenetelyflrm) seryfawmanqanifcrownsmdwles.

I Depth I Soil/Water
I BE CI

I eatnas I mS/sm C

Balk .10 I 5.2 .04 .004
I .10 I S.5 .07 .004
I .20 I S.I .03 .002
I .30 I 5.0 .02 .001
I .60 I S.3 .02 .001
I .90 I S.9 .03 .002
I 1.20 I 4.3 .BO .003

1 Depth IOng.E ¶Tot.N I Emtn.
I 1(1448)1 I Acid

metres I S I S I —

ISull .10 I 0.9 1 .05 I 88
1.10 10.9 1.05’S 108
1.20 10.9 1.04’~ SI

I Rep. I ITPA-eotn.
I K I Fe Mm Cu Sn I
¶a.eqIII ppm I

1 0.4 I 130 10 0.3 0.9 ¶

I 0.4 I 144 10 0.4 1.3 I
10.31

1:5
pH

PMOPILE MORPHOLOGY:

CONDITION OF SURFACE SOIL WHENDRY: Recently cultivated

HORIZON DEPTH

APsk OEm .30m

DESCRIPTION

Grayish brows (7.SYM4/2) moist: grayish Inmwn (7.5786/2) Any) Pee Pine distinct Inmwa mattlesl clay
loam’fise saody) dry moderately firm) few masqasi Penman nodules. Abrupt: to—

B1sI .30 to .50 a lull yellowish knows (10985/3) emist: yellowish brown (10785/6) comE) light medium clay) Paw
sakanqmlar igneows rocks) moderately mainE moderately Firm) Pew eangan IFcrown sodwlas. Clean: Em—

821 .S0 to l.BO w Grayish yellow—known (IGYRS/2) moist) many Pine distinct yellow mottles: medium heavy clay)
moderately moist very Firm) Paw sasgas IF crams nodules. Clear: to—

(03) 1.05 to 1.20 m Dali yellow (2.596/31 moist) common Pine faint yellow mattlas) medium mlay) mmdeeately moist
moderately firm) Pam manbmnate nodules: few manges ifarmms nodules.

I Daptt I l:S Soil/Water Particle Sled

I ‘ pH BE Cl ICBFB SC’
I matnesl - mB/mm 5 I 50105C I

ISalk .10 I S.S .02 .002
I .10 I S.3 .02 .002 I 18 44 30 9 I
I .20 I 5.4 .01 .001 I I
I .30 IS.7 .01 .G011194O281S1
I .60 I 1.4 .02 .003 I 26 29 20 26 I
I .90 ‘ 7.1 OS .005 I 13 31 19 37 I
I 1.20 ‘ 8.0 - .18 .008 I 3 37 21 38 I

1 lapEl ‘Ong.E lTmt.N I Entn. Phosphorus
I ‘ (1MB)’ ‘ Amid Bimant.

I metres I S 1 5 ‘ ppm

IBwll .10 ‘ 0.8 I .05 I 10 11
1.10 10.81.GS’ 10 9

.20 1 0.41 .04’ 7 7

Each. Cat:mnm I
EEC Ca Mg Na K I

m.eq/lOOg I

11 2.4 1.5 .09 .13 I

11 2.8 l.A .10 .08 I
18 S.l 5.0 .70 .00 I

239.29.1 2.05’
36 16 16 5.3 .05 I

I Rep. I DTPA—mntn.
I K I Pa Mn Cu Sn I
Ia.aqS’ ppm

I 0.2 I 89 103 1.4 0.6 I
I 0.2 54 97 1 4 0.7 I

0.1

IIlnp.MatimI

81 82

.83

.80

.40
1.0
1.0

SOIL TYPE: Minani
SITE NO: MCL 509
ORG. REFERENCE: 692 000 mE 7 (-57 400 sq (ONE 55

GREAT SOIL GROUP: Yellow pmdemlic soil
PRINCIPAL PROFILE FORM: Iy~.82
BOIL TAOIPIOMY UNIT’ Typim Haplustaif
FAG UNESCOUNIT’

SURFACECOARSE FRAGMENTS: No course P naqments

PROFILE MORPHOLOGY:

CONDITION OP SURFACESOIL

HORIZON IBPTH

AP GUm iOn

WHENDRY’ Recently cultivated

IESCR)PTIGN

lark qneyish ymllmm (2.574/21 macnt, light gray 12.S77/1) dry) sandy loan) dry moderately weak.
Gradual: to—

I
I

Particle Blewl
CS PS S C 1

401050 1

tool. Catimow
EEC Ca Mq Na K

m.aq/lOOg

‘ Total Ela,sasts
I P K S
I S

I Moistures
‘ AIM 1/3m 15k
I SO1OSE

Ilinp.MaEimI
I Ml 82 I
I

I 42 40 8 8 1 4 1.3 .07 .08 .33 I .029 1.35 .012 10.56 12 3 I .92 I
‘ I ‘ ‘0.79 ‘ ‘
I 43 36 14 9 I 4 .S2 .23 .05 .15 I .025-1.48 .007 10.70 12 3 I .73 I
I 43 29 10 17 1 5 2.4 .36 .07 .10 I .014 1.55 .008 ‘1.14 14 6 I .02 I
I 39 22 9 30 1 9 4.4 2.4 .30 .13 I .018 1.S0 .008 ‘2.14 19 11 I .82 I
I 31 30 10 27 ¶ 11 5.1 3.9 .70 .12 I .019 1.47 .009 12.04 22 12 I .89 I

Phosphorus
Bimank.

95
108
IA

SOIL TYPE’ Amllisgfmnd
SITE NO’ MEL S60
A.M.O. REFERENCE: 700 600 mE 7 158 300 eN (ONE SS

GREAT SOIL GROUP’ Yallmw podemlim soil
PMINEIPAL PROFILE FORM’ Iy3.33
SOIL TAIDNOMY UNIT: Typic Natnustalf
PAO UNESCOUNIT:

SUMPACECOARSEPMAOPENTB: Very Pew cobbles

SUSDTMATEMATERIAL’ Iqsemwnnmo tn
CONFIDENCE SUBSTRATEIS PARENT MATERIAL:

SLOPE: 03 5
LANDFONMELEMENTTYPE’
LANDPGMMPATTERNTYPE: Undulating rises

VEGETATION
STRUCTURAL P0MM’

DOMINANT SPECIES

ANNUAL RAINFALL:

Total Elements
P K S

.017 0.28 .011

.024 0.22 .013

.070 0.16 .010

.009 0.12 Ioo-/

.009 0.13 .010

I Roistunee
I AIM 1/3k 15k
I 5 4 lOSE

11.60 22 6
11.34
11.71 21 7
13.19 24 13
‘3.74 31 17
15.68 34 19



1 23

APPENDIX V (continued)

PMOFILE MORPHOLOGY:

CONDITION OF SURFACESOIL WHENDRY’ Mesently sultiswtad

HORIZON DEPTH

APob GUm .3Gm

B21 .30 to .75 m 0011 yellowish broom )IO7MS/4) moist) Pam fine Aistiomt yellow mattlas: Few Pine distinct brown
mottles) medium clay) moderately moist moderately Firm) Paw masBan if anmas nodules. Gradual: to—

822 .70 to 1.00 s Bright yellawist knoms (10986/8) moist) smeman Pine promisest ~ney mattlen) medium slay) Paw
angul an anspeci Pied smanse Pnagmects) moderately moist moderately Pinm) Pew easgas iPcrownsmdalen:
Paw manges ifcrown soft negregatioss. Gradual: tm

823 1.00 to 1.15 m lull yellow ‘2.S96/4) moist) many medium prominent grey mmttlasi medcu,m slay) Pee asgu len
unspecified soansa fragments) moderately moist moderately F: mi Paw manges iFenows smdwlan: Paw
mangasi Percus soft sagregations. Clear: Em—

I 1.15 to 1.20 m Sneght yellowish known (IOYM6/I) moist) common Pine prominent grey mattlesi light medium clay) many
angular anspaci Peed omanse fragments) modanately moist modenately weal: Pew mesqas ifanmas nodules,
Paw aa~asiPcrown soft sagnagations.

I Depth

IBalk .11
I .10

.20
I .30
I .40
I .90
I 1.23

I Depth

IBulk .10
I .10

.20

¶ 5.4 .04 .004
I 5.3 .03 .004
1 S.l .02 .002
I 5.1 .02 .001
I 5.8 .04 .003
I 1.3 .03 .003
I 7.0 .04 .003

IDng.E ITmt.N I
I (1448)1 I
I S ‘ ‘0

I 0.8 I .04 ¶
I 0.8 I .04 I
I 0.8 ‘ .04 I

22 50 15 13

I 18 S3 17 13 I
1 82-5 95S1
I 17 38 10 34 I
I 82S 10551

BaUm. Phosphorus
AcId Bioarb.

ppm

45 33
3S 31
63 107

SOIL TYPE: Oasd:Pmnd
SITE NO: MEL 561
8.8.0. REFERENCE’ 719 405 mE 7 640 500 oN (ONE OS

GREAT SOIL GROUP: Yellow pmUsmlir mmcl
PRINCIPAL PROFILE FORM’ 1y3.32
SOIL TAGONOMYUNIT’ Typic Heplasta)P
FAG UNESCOUNIT’

SURFACECOARSE FRAGMENTS: Nmsmanse Psagments

SUBSTRATE MATERIAL: Ossmssml,datmd sulsUnate mateneais
CONFIDENCE SUBSTRATE IS nARENT MATERIAL’

OLOPE’ GO ~0
,ANIPGRM ELEMENTTYPE’
LANIPORM PATTERNTYPE’ Allusiml plain

VEGETATION
STRUCTURALP0MM’
GOMINANT SPECIES

ANNUAL RAINFALL’

DESCRIPTION

Grayish yallmm-bnmws (10784/21 moist, gneylsk yellow—meows (IGYM6/2) Any) sandy clay lwam) dry
modenataly firm. Abnapt: ta

I 1:5 Sod/Water IPartlcla Sled Each. Eatians I Total Elements I Mmistwnas llisp.MetIwI
I pH EC El I ES PB S C I EEC Ca Mg Na K I P K S I AIR 1/3k 15k ¶ Ml MD I
I eS/mm 5 I S01GSC I m.aR/lOOg I S I SOI0SC I ¶

7 1 .72 .10 .18 .029 1.39 .011 10.93 13
I 1.04

7 .79 .44 .55 .13 .024 1.37 .010 11.07 14
17 6.1 3.7 .65 .17 .022 1.02 .017 ¶3.73 31
13 4.S 4.3 .92 .11 .014 1.34 .009 12.77 2S
12 S.7 S.S 1.5 .03 .017 1.39 .005 ¶2.44 22

I Map. I ITPA—emtn. I
I K I Pa Ns Cu Sm I
Ie.aRSI ppm I

I 0.3 I 128 30 0.S 0.5 I
I 0.2 I 14S 35 0.6 0.6 I

0.2 ‘ ¶

:
S I .83

20 ¶ .4S
14 I .72
11 I .S2
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